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Arr. XXVIIL—On the Nabbatic River ; by W. M. 'THomson. 


Josepuus in the 5th Chapter of his 7th Book on the Jewish 
War, gives the following description of this remarkable river. 

“Now Titus Cesar, tarried some time at Berytus, as we told 
you before. He then removed and exhibited magnificent shews 
in all the cities of Syria through which he went, and made use 
of the captive Jews as public instancesgof the destruction of that 
nation. He then saw a river, as he went along, of such a nature 
as deserves to be recorded in history. It runs in the middle, be- 
tween Arca belonging to Agrippa’s kingdom, and Raphanea. It 
hath somewhat very peculiar in it; for when it runs its current 
is strong, and has plenty of water, after which its springs fail for 
six days together, and leave its channel dry as any one may see ; 
after which days it runs on the seventh day as it did before and 
as though it had undergone no change at all. It hath also been 
observed to keep this order perpetually and exactly—whence it is, 
they call it the Sabbatic River—that name being taken from the 
sacred seventh day of the Jews.” This is the account of Jose- 
phus. Pliny* mentions this river, as is generally supposed ; but 
he seems to imply that it ran six days and rested on the seventh. 
“In Judea rivus sabbatis omnibus siccatur.”” Pliny thus makes 
the river a more consistent Jew than does Josephus. 


* Nat. Hist. 31, 2. 
Seconp Series, Vol. II, No. 6.—Nov., 1846. 40 


306 On the Sabbatic River. 


The translator of Josephus says that this famous river is now 
extinct: and in this opinion the learned Reland in his Palestina 
Illustrata concurs. And Galatinus rather sarcastically argues 
against the 'T'almudists, that—“ If this river while it existed was 
a sign that the sabbath ought to be observed, now since it never 
appears, the sabbath should no longer be kept.” Niebuhr, the 
celebrated Danish traveler, having discovered an independent 
tribe of Jews residing in Arabia, says— The circumstances of 
this settlement have perhaps given rise to the fable of the Sabbat- 
ical River.” What the “ circumstances” were which could have 
given rise to such a fable, he does not mention ; nor is it easy to 
discover, or even imagine. I believe however that the long lost 
river is at length found; and if this can be established, we shall 
not only demolish the odd argument of Galatinus against the per- 
petuity of the sabbath; but rescue the Jewish historian from the 
imputation of gravely recording idle fables. 

To return to the quotation from Josephus. Titus it appears 
made rather a protracted stay at Beirit. He then traveled north 
to Zeugma on the Euphrates, dragging after him crowds of Si- 
on’s most miserable captives, whom Josephus says he everywhere 
exhibited as public instances of the destruction of this nation. 
Now it was in this march northward from Beirit, that he saw the 
Sabbatic River. It ran between Arca and Raphanea, in the king- 
dom of Agrippa. The ldtter part of this sentence I apprehend 
has extinguished the river, or at least started all travelers on a 
fruitless search for it. 'They have endeavored to find it some- 
where in, or near to the kingdom of Agrippa; and as there is an 
Arcea and a Raphanea between Palestine and Egypt, they natu- 
rally have sought for the river there. But it is plain that we can- 
not hope to find it in that direction, and for two good reasons. 
First, because there is no such river there ; although I read many 
years ago the journal of a traveler through the desert from Egypt 
to Jerusalem, who suggested that a wide channel or wady which 
exhibited signs of having, at times, a great volume of water— 
though perfectly dry when he crossed it—might possibly be the 
lost Sabbatical River. ‘To any one however who has either resi- 
ded or traveled in Syria, there is nothing remarkable in the dry 
channel of a wide stream. They are common in all parts of that 
country. ‘The second reason is, that the narrative of Josephus 
absolutely requires that the river should be at a considerable dis- 
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tance north of Beirit. Titus was on his march towards Antioch 
when he noticed it. The river could not therefore have been in 
Agrippa’s kingdom ; and TI think it not improbable that the words, 
tis Ayolana Saollelus, are an interpolation of some transcriber or 
scholiast, intending to make the description of Josephus more de- 
finite, by limiting it to the Arca and Raphanea in the south of 
Palestine—the only cities of that name probably with which he 
was acquainted. Nor would such a geographical mistake be at 
all surprising. For ages, Syria was a kind of terra incognita. 
Few even of the learned knew that there was such a place as 
Beirit in existence ; and fewer still had any accurate information 
as to its relative position. A transcriber therefore might very 
readily suppose it to be in Agrippa’s kingdom, and so add the ex- 
planatory clause. The Jewish origin of the name might suggest 
the same thing. 

This much however is certain. If Titus saw the river on his 
tour northward of Beirat, we must travel in the same direction 
to find it. Accordingly, about half a day’s ride to the north of 
Tripoli, (or three days north of Beirit,) there was a well known 
ancient city called Arca or Arcea; and a few miles farther north, 
a town called Raphanea. Between these two places, no doubt, 
flowed the Sabbatic River. In all probability this river derived 
its origin and peculiar character, from one of those intermitting 
fountains which are to be met with occasionally in different parts 
of the world, and of which there are several examples in Syria. 
This necessary supposition will guide to the precise spot where 
our river first appears. 

In the valley below the Kulaat Hassn, and near the great con- 
vent of Mar Jirjius, there is a fountain which throws out at sta- 
ted intervals an immense volume of water, quite sufficient to en- 
title it in Syria to the name of river. And it is in fact the head 
or source of one considerable branch of the Nhr el Kebir, the an- 
cient Eleutherus. This locality answers, in all respects, to the 
description of Josephus, with the single exception of the words, 
“in Agrippa’s kingdom,” explained above. Arca is on the south, 
and a village called Raphanea or Rahanea on the north. 

There are however some difficulties in the account which re- 
quire explanation. In the first place, this fountain at Mar Jirjius 
is now, as I was informed, quiescent éwo days and active on the 
third. 'The account given me on the spot was, that every third 
day St. George descended, and forced out the water with loud 
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roaring, and great violence, to irrigate the extensive plantations of 
this richest of Syrian convents. I examined the cave out of 
which the river flows, through a wide low aperture. It is situa- 
ted at the base of a limestone hill or rather mountain. ‘This 
limestone hill is isolated—entangled in an almost boundless re- 
gion of trap rock. It was one of its resting days, when I visited 
the cave ; but I noticed very evident traces, in the bed of the riv- 
er below, of the large volume of water which had rushed along 
it only the day before. 

According to Josephus, the river ran on the seventh day, and 
rested during the week ; but Pliny reports that it flowed six days, 
and was dry on the seventh. At the present time it rests two 
days and runs on the third. 'To reconcile these discrepancies, we 
need not suppose either that the river (having grown old during 
1800 years) requires twice as much rest as when Josephus wrote ; 
or that St. George doubled the number of working days in order 
the better to irrigate his gardens. Both historians probably deri- 
ved their information from general rumor, and had not visited or 
examined the river for themselves. And the numbers in both 
versions of the story were adopted, from a desire to connect so 
singular a phenomenon with the Jewish division of time. It is 
highly improbable that either of them is strictly accurate ; and 
this has been the common opinion of the learned, without hav- 
ing the river itself to refer to, the actual conditions of whose ac- 
tivity and repose require such a supposition. 

If we must admit, however, that one or the other of these 
statements was literally exact, (and certainly they could not have 
both been true, ) the difference betwixt the periods of activity and 
intermission eighteen hundred years ago, and at the present time, 
admits of a satisfactory explanation. I believe it is now well as- 
certained that these intermitting fountains are nothing more than 
the draining, on the principle of the syphon, of a subterranean 
pool or reservoir of water. 

” Let A represent such a reser- 
voir, under the mountain upon 


fp. * which stands the convent of St. 

e George; S the syphon, which 

of course must commence at the 
bottom of the pool, rise over an 

elevation, as at C, as high as the water rises in the pool, and ter- 
minate lower than the pool, at B. D, E, F, represent small rills 
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which fill the pool. Now the condition necessary to make the 
stream issuing at B intermit, is that the capacity of the syphon 
S be greater than the small rills D, E, F, can supply. If the 
supply were greater, or exactly equal to the capacity of the sy- 
phon, the pool would always be kept full, and of course no inter= 
mission could occur. The periods of intermission, as well as the 
size of the river, depend upon the capacity of the reservoir A, 
the supply from D, E, F, and the caliber of the syphon, 8S. If 
it required six days for D, E, F, to fill the pool, and the syphon 
could exhaust it in one day, you have the conditions required by 
the statement of Josephus, a river running only on the Sabbath. 
If D, E, F, fill the pool in one day, and their continued supply 
is so nearly equal to the draining capacity of the syphon as to re- 
quire six to exhaust it, then you have the river running six days, 
according to Pliny’s account, and resting on the seventh. ‘The 
fact now is, if my information be correct, that the supply fills the 
pool in about two days and a half, and the syphon draws it all 
off in half a day. 

If the account of Josephus was strictly true when he wrote, 
one of the following changes must have occurred, during the 
eighteen hundred years that have since elapsed. Either the sup- 
ply from D, E, F', must have so increased, as to be able to fill the 
pool in two days and a half, and the capacity of the syphon so 
enlarged as to exhaust the pool with its triple supply of water in 
half the time it formerly did; or, the supply, and the capacity of 
the syphon remaining unchanged, the size of the reservoir must 
have been reduced to about one third of its ancient dimensions. 
The former supposition is not probable in itself and is discounte- 
nanced by the consideration, that in the time of Josephus the 
amount of water Was so great as to obtain the name of river, and 
it can only claim that title now by courtesy. But we may read- 
ily admit that the pool may have been partly filled up by debris, 
or by the falling in of its superincumbent roof of rock. If Pliny’s 
account were true, then either the supply must be greatly dimin- 
ished, or the reservoir greatly enlarged, for according to him, it 
required but one day of rest to fill the pool, while now it takes 
two days andahalf. Either of these hypothetical changes is pos- 
sible, but neither of them very probable. Nor are we compelled 
to resort to any of them. I suppose the Sabbatic River was al- 
ways nearly what we find the stream at Mar Girgius now to be. 
And the vagueness of general rumor, the proverbial love of the 
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ancients for the marvelous, and the desire to conform this natural 
phenomenon to the Jewish division of time, will sufficiently ac- 
count for the statements of these great historians. 

The following circumstance corroborates the general correct- 
ness of the preceding statements, which were drawn up after 
my first visit to the convent of St. George in 1840. In October, 
1845, I again had occasion to visit the same part of Syria, and 
had opportunities to make farther inquiries in regard to this re- 
markable river. Having visited and examined the ruins of the 
magnificent temple at Arca, I traveled across the country towards 
the north, along or near to the line of the ancient Roman road, 
according to the itineraries and old geographers. At length I 
came to the dry channel of a wide stream, coming down from 
the mountain on which the convent is built. As I expected, the 
peasants informed me that its source was at the cave below the 
convent. After traveling two or three hours farther north | 
crossed another river, called Abrosh, or Leper’s River, on the banks 
of which there is an ancient site, still called Rahanea, which is 
exactly the Arabic pronunciation of the Raphanea of Josephus. 

[ spent the night with an old Sheikh of the Ansairiyeh at a 
village about twenty miles to the west of the convent. ‘The 
Shiekh was not only acquainted with the fountain, which he call- 
ed Neba el Fuar, but immediately gave to the stream itself the 
name of Nhr Sebty, or seventh day river. And he insisted that 
it ran only once every seven days, although | knew to the con- 
trary. But, in accordance with his own religion, he made it a 
moslem, declaring that it flowed only on F'riday. From some such 
Sheikh as this, Josephus (or Titus) may have received his ac- 
count eighteen centuries ago, as he passed along this road. Nor 
ought it to be regarded as very wonderful, that traditions should 
be handed down, in the east, for so many generations, unchanged. 
We have the very names of the places preserved unaltered, and 
why not the singular tradition connected with them. 

My traveling companion on the latter tour, Capt. Newbold of 
the East India army, subsequently made a visit to the convent of 
St. George, solely to examine this river. He is fully convinced 
of its identity with the Sabbatic River of Josephus. He however 
understood the monks to say that the periods of intermission va- 
ried with the rainy and dry seasons of the year. This «is very 


probably correct. 
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Arr. XXIX.—On Three several Hurricanes of the American 
Seas and their relations to the Northers, so called, of the Gulf 
of Mexico and the Bay of Honduras, with Charts illustrating 
the same; by W. C. Reprtevp. 


(Continued from Vol. II, p. 187.) 
Phenomena of the Cuba Hurricane and Cotemporary Storms. 


Errect oF THE GaLe’s Rorarion on THE BarometeR.—The 
extraordinary fall of the mercury in the barometer which takes 
place in gales or tempests, has attracted attention since the earli- 
est use of this instrument by meteorologists. But Iam not aware 
that the principal cause of this depression had ever been pointed 
out, previously to my first publication in this Journal, in April, 
1831; when I took the occasion to notice this result as being ob- 
viously due to the centrifugal force of the revolving motion found 
in the body of the storm.* 

Since that period, inquiries have been continued by meteorol- 
ogists in regard to the periodical and other fluctuations of the ba- 
rometer, and the relations of these fluctuations to temperature and 
aqueous vapor.t But these incidental causes of variation in the 
atmospheric pressure prove to be of minor influence, and we are 
left to the sufficient and only satisfactory solution of this marked 
phenomenon which is found in the centrifugal force of rotation. 

In the Cuba Hurricane, the fall of the barometer may now be 
viewed in its obvious relations to the known rotation of the gale. 
In the previous Tables, I, Il, and III, the reader may have noti- 
ced the depressing effects of the centrifugal force at different dis- 
tances from the storm’s axis and in the various stages of its ac- 
tivity and progression. 'These tables enable us to determine, ap- 
proximately, the mean of the barometric curve, through the cen- 
tral portion of the storm, transversely to its path, as shown by 
the lowest observations obtained during its progress, which may 
be grouped as follows: 


t It is apparent that hygrometrical observations made at the earth’s surface can- 
not show the relative condition of the higher strata of air, which move, as cur- 
rents, in different directions, with a rapid progression, and have different geograph- 
ical and hygrometrical relations. Nor can observations at mountain stations re- 
solve the difficulty ; for these must commonly have relation to the inferior stratum 
of air which has ascended the mountain slope. 


* This Journal, xx, 45-46. 
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On the left side of the storm path, the lowest observations 
found in recitals 45a, 75, 97, 106, 109, 114, 126 and 135, at points 
varving from 305 to 400 miles from the axis line and at an aver- 


age distance of 349 miles, afford us a mean of 29°76 inches. At 


most of these points, as at others, the true mimimum doubtless 


occurred between the times of observation, but only in 45a is a 
subtraction of *12 in. made on this account. Recital 118, ata 
distance of 260 miles, shows 29°50 in., probably within an hour 
of the true minimum. Recitals 4, 6, 114, 38, 81, 124, 133, 141, 
142 and 144, in positions from 69 to 168 miles from the axis and 
at an average distance of 126 miles, show an average minimum 
of 28°34 inches. On the center path, as per Chart, the average 
minimum, as per recitals 34, 51, 148, 129 and 130, is 28°13 inch- 
es. On the right hand side of the path, recitals 19 and 64, at a 
mean of 98 miles from the axis, show an average minimum of 
28°45 inches. The Pioneer (62) at 230 miles gives 29°45 inch- 
es :—uand at Bermuda, at 375 miles, being a station where the ba- 
rometer shows an annual mean of at least 30°16 in., our lowest 
observation is 29°86 inches. ‘These several elements atlord us 
the approximate curve which is here annexed. 
Fig. 5. 
Mean Barometric Curve across the centre of the Cuba Hurricane, transversely to its path, 
Oct. 4th to 7th, 1I844.—Vertical scale, one half. 
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It is worthy of remark that the barometric depression in this 
gale does not appear to increase according to the increase of lati- 
tude ; showing that the proper effects of the centrifugal force of 
rotation are constantly found on the center path of the storm, in 
all latitudes. 

‘The mean barometric curve on the center path, in the direction 
of the storm’s progression, appears not to differ essentially from 
that given above, so far as may be inferred from the various ob- 
servations, except that on the posterior side of the storm the re- 


turn of pressure, at some places, was apparently more rapid than 
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CHART IX Showing the Daily Progress of the Guba Hurricane. with the Direction of Wind at the hour of 9 PM.on the 5" 6% &7"days of Uctober, respetively . 1844 CHART IX 
a 


< 


tft ‘ versed the reettal 


< 4 
2 
= q 
4 
e 
2 2. 2, 2 
2 
7 
\ x» 
3 | 
% 
- « 
“% 
OR 
- 
| 
| 
% ? 


‘ 
a 
4 
ay 


Ei ffect of Rotation on the Barometer. 313 


its previous reduction. ‘The contrary of this effect is sometimes 
seen in other storms.* 

Thus, during successive days of the storm’s greatest activity, 
and while passing through twenty-five degrees of latitude and 
near twenty-three degrees of longitude, we find an extraordinary 
barometric depression, the intensity of which increases rapidly 
as We approach towards the axial area of this great progressive 
whirlwind, coinciding, also, most remarkably, with the progress 
and intensity of the whirling action. We find, too, that the 
greatest intensity of the hurricane, and of its influence on the 
barometer, has no necessary connexion, or coincidence, with the 
local point of greatest rain or condensation; as clearly appears 
from recitals 38, 148, and other reports. Nor can any such coin- 
cidence at all lessen or contravene the known centrifugal force of 
rotation. ‘I’o deny the proper influence of this force in rotatory 
storms, would appear equivalent to a denial of the great law of 
matter and motion to which the term is applied. 

‘The same law of centrifugal action must tend to produce an 
accumulation of pressure beyond the verge of the active whirl- 
wind, or at least in the areas er spaces which separate distant 
storms ; a result which we have already viewed, in another con- 
nexion, in the two October storms of 1842 and 1837. In the 
present case, the barometric curve, in front of the hurricane as 
well as laterally, is found to blend with the more advanced and 
extended depression of the first Cuba gale ;+ and if we view the 
two centers of depression as comprised in one great area of gyra- 
tive influence, the accumulated exterior pressure, or summit of 
the barometric wave, will appear to be strongly exhibited, over a 
vast extent of surface, previous to the arrival of the storm. 
This is apparent from the various recitals previously given, and is 
shown more extensively by the barometric observations compri- 
sed in Table IV, which is annexed. 


* It may be noticed that the barometric depression in this yale does not appear 
to increase aceording to the increase of latitude; showing, that the proper effects 
of the centrifugal force of rotation are truly shown in the center path of the storm, 
in all latitudes 

t See Plate XI, figs. 21 and 22 
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This table is taken from a fuller one, so as to suit the di- 
mensions of the printed page; and the field of observation will 
be seen to comprise a breadth of thirteen hundred and fifty miles 
on the left side of the axis path of the hurricane. An approxi- 
mate correction has been made for the known or supposed eleva- 
tion of the stations in the interior, at the assumed rate of one 
tenth of an inch of mercury for ninety feet. The places stand 
in the order of distance from the axis line, beginning with the 
most remote; and the order of succession in the storm’s course, 
parallel to this line, is indicated by the numbers aflixed in the first 
column. As there is room for but two daily observations, those 
of the military posts are given for 9 a. m. and 9 p. M., as divid- 
ing the time into equal periods, and in other reports the times 
nearest to these hours are taken. The Toronto observations, 
only, are reduced for temperature to 329° Fahr. 

‘The observations made at Bermuda, Newfoundland, and on 
board the 7'rent, (2c) at Vera Cruz, and the Prince Albert, (164) 
in lon. 38° 30’, (the latter being six hundred and fifty miles to 
the right of the axis line,) should also be included with those in 
the table.* Our barometrical survey is thus extended to two 
thousand miles, laterally to the path of the hurricane, and over 
more than thirty degrees of latitude, and fifty-six degrees of 
longitude. 

During the progress of the two associated Cuba storms they 
are seen to have been immediately preceded, over this vast field, 
by a barometric wave or accumulation of pressure, rising above 
the usual or annual mean. An approach to this condition is seen 


* The observations at St. John’s, Newfoundland, are entitled to an additive cor- 
rection of 16 in. for 140 feet of elevation. The elevation of the barometer at Ber- 
muda is not known; but another barometer, observed by an officer at the naval 
station, ranged from 30:46, on the Ist of October, to 30-07 on the 4th. Winds 
S. S. E. veering to W. S. W. on the 4th and Sth; and 8.8. E. veering to W. on 
the Oth aud 7th. 

The importance of establishing a station for meteorological observations at Ber- 
muda, like those which have been instituted by the liberal enterprise of the British 
government at various other points, appears enhanced by the favorable character 
of this position, in the open sea, free from all continental and important local in- 
fluences, and so nearly on the line of equal division between the polar and equa- 
torial areas of the earth’s surface. Perhaps the great height of the barometer at 
Bermuda, and the characteristics of the winds at that place, when these are accu- 
rately determined, may afford some additional knowledge of the laws of atmo- 


spheric circulation and distribution. 
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also on the left flank of the two storms, and in the rear of the 
hurricane. But the-decided inequality which thus appears in the 
wave of maximum pressure in front of these storms as compared 
with their left border, together with the early disappearance of 
any excess on this border, in the Atlantic states, after crossing 
the thirty-first parallel of latitude, will be understood better when 
we take into view another storm which this extended inquiry 
brings to our notice. I will only remark here, that the areas or 
waves of cumulated pressure which are thus found between dis- 
tant storms, as well as the gyrative character of the storms and 
their extensive barometrical depressions, appear entitled to special 
consideration in estimating, relatively, the mean barometrical con- 
ditions of different zones of the same polar hemisphere. 
Coremporary Storm or THE Great L:akes.—'The inspection 
of Table IV and other observations leads me to notice another 
storm, as above mentioned, the central portions of which passed 
over the basin of the great American lakes, and the St. Lawrence, 


cotemporaneously with the progress of the first Cuba gale. The 


first decided barometric indication of this storm, we obtain at 
Fort Brady, at the outlet of Lake Superior, on the 2d of October ; 
from whence, advancing at the rate of about twenty-two miles 
an hour, we find its influence extending over the northern parts 
of the United States, Canada, and Nova Scotia, crossing the Gulf 
of St. Lawrence, and coinciding in part, with the phenomena of 
the first Cuba storm.* Its action, though widely extended, ap- 
pears at first to have been moderate; and it was accompanied 
with light rain, which extended over Michigan and a part of Ohio, 
Pennsylvania, New York, and a large portion of the New Eng- 
land states. As the storm advanced in its course, its activity ap- 
pears to have increased, and its barometric curve, blended with 
that of the first Cuba storm, becomes deeper, and, after a_ partial 
rising, is found to merge in the marked depression which attend- 
ed the Cuba hurricane. 

We may suppose that these different storms continued to pur- 
sue their several distinct courses, each crossing obliquely the path 
of another. Perhaps, too, the progress of this storm from the 
lakes might avail us in explaining more perfectly the origin of 


* The effects of this storm on the southern borders of Lake Michigan were no- 


ticed in the newspapers of that period 
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the group of storms which appeared on the European coasts 
about the 10th of October. 

Loca Curves or Pressure DURING THE PROGRESS OF THE 
SEVERAL Storms.—The barometric observations at various points 
on or contiguous to the track of the Cuba hurricane from the 1st 
to the 7th or 8th of October, in the order of distance from its 
center-path, are delineated on Plate XI, fig. 21. This order of 
axial distance cannot be combined with that of the storm’s pro- 
gression, but the latter order is indicated by the numbers annexed 
to the several places of observation. The rising of the barome- 
ter, after its depression in the first Cuba storm and that of the 
lakes, is here seen to have been interrupted or prevented by the 
depressive effect of the hurricane which followed. In the first 
storm the fall of the barometer is seen to increase, northward of 
the Carolinas, in approximating with the route and the wide 
spreading influence of the storm from the basin of the great lakes, 
so that from New York to the mouth of the St. Lawrence the 
barometric depression was greater than was subsequently found 
in the left margin of the succeeding hurricane. In fig. 22, Plate 
XI, the same barometric curves are all adjusted to one point of 
advance in the Cuba hurricane, for the purpose of facilitating the 
comparisons. The several distances from the axis line are noted 
in the right hand column. 

The Importance of these extended observations, as affording 
some explanation of the causes and character of the irregular 
barometric undulations which occur in temperate latitudes, in- 
duces me to exhibit, in fig. 23, Plate XI, a delineation of the lo- 
cal curves in the track of the third or Lake storm; showing, as 
we approach the seaboard, the united barometrical effects of at 
least two storms as they are found converging in their course. 
The distances of the several places of observation from Halifax 
are noted on the Plate, beginning at Lake Superior. 'The route 
of this Lake storm appears to have been nearly parallel to that of 
the storm of Nov. llth, 1835; which is found on Chart I, mark- 
ed XI. 

Thus it appears that two different storms may at one period in 
the course of their progression, be found moving in the same 
geographical area, even when their several places of origin have 
been greatly distant from each other. Their convergence in such 
cases, may result from different courses of progression, as well as 
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from the convergence of the lines of longitude at increased dis- 
tances from the equator, and may be aided in some degree by the 
greater horizontal expansion or diffusion of the several storms 
which is often found to take place in the higher latitudes. 
DistripuTion or ‘TEMPERATURE DURING THE Storms.— Though 


unable to detect any controlling or characteristic influence of 


temperature in the development or progression of great storms, 
other than is involved in the induced or the incidental phenomena 
of these storms, I present here a summary view of the thermometric 
observations made in the extensive region under review, during 
the observed progress of the two Cuba storms. So many of the 
observations obtained as can be comprised on a single page are 
shown in Table V, which follows :—(See page 319. ) 

In presenting the observations from the military posts, in this 
table, [ have taken those of sunrise and 3 p. m. because they are 
accompanied by observations of the wet bulb thermometer ; al- 
though the observations made at 9 a. m. and 9 p. m. might afford 
better indications of the thermometric effects induced by, or at- 
tending, the storm. ‘The observations from other places, when 
taken at 6 a. mM. are deemed as nearly equivalent to those for sun- 
rise at the beginning of October, and those for 2 p. m. or 2°30 as 
being sufliciently accordant with those made at 3 p.m. ‘The ob- 
servations made at other hours are so specified in the first columns 
of the table. 

Temperature or Strorms.—If there be any appre- 
ciable results shown in Table V, they are perhaps found in a 
slight reduction of the local temperature in the areas of the two 
Cuba storms, while south of Cape Hatteras, and an increase of 
the local temperature when in the higher latitudes, as also in the 
storm from the lake basin. In colder months, and particularly in 
the winter season, a marked increase of temperature in the heart 
of the storm is commonly observed in the United States and 
Canada. ‘This increase appears to result, mainly, from the geo- 
graphical distribution of temperature in the different seasons and 
from the revolving and progressive character of the several storms. 
For it will readily be seen, that on the approach of a great storm 
from the lower latitudes by the usual routes, while revolving from 
right to left, {_’, its first effect will be to bring in the warm and 
humid air of a more southern region; and when the axis of the 
gale has passed, the contrary result necessarily follows and is in- 
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Taste V.—Showing the state of the Thermometer at 6 a. M., (or at sunrise,) and at 3 pr. M., with the daily mean, from the Ist to the 8th 
October, inclusive, 1844; with some observations at other hours, as indicated in the body of the table. 
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creased, apparently, by the subsidence or vorticular depression of 
the higher and colder currents on the posterior or western side of 
the gale. Indeed, this rising of the thermometer during the ac- 
cess of winter storms, and its great depression as they pass off in 
their northeasterly courses, might in itself afford us good proof 
of the storm’s rotation, were more direct evidence wanting. 

In summer, when the geographical distribution of temperature 
on the path of the storm is more equal, the case is greatly altered, 
and a sinking of the thermometer is not unfrequently noticed in 
the earlier portions of the storm. ‘The mean temperature of the 
several storms, Is then often below that of the periods between 
the storms. ‘Thus, while the general course and revolving char- 
acter of North American storms, at all seasons of the year, are 
essentially the same, the phenomena and ranges of their tempe- 
ratures are greatly varied im the different seasons. 

Winpbs or THE TWO Precursory Storms.—The axis of the first 
Cuba gale, im its early pregress, seems to have advanced on a 
more inflected route than that of the subsequent hurricane, and 
having passed to the southward and westward of the island of 
Jamaica, it appears to have crossed the north shore of Cuba at 
some point eastward of long. 80°. It seems to have partially aba- 
ted in its visible force in approaching the parallel of 30°, at least 
on its left and central portions, till it arrived near lat 40°, from 
whence onward it appears imereasing mi activity and extension. 
Its revolving character, when below the tropics, seems fully made 
out by observations on its different sides; and, during its course 
in higher latitudes, its mght hand portion presents nearly the same 
winds and consecutive changes that characterized the like portion 
of the Cuba hurricane. Its more central portions also, exhibited 
southeasterly winds, followed in the higher latitudes by north- 
westerly : while, in the eastern states of the American Union, its 
northerly winds appear to have been partly intercepted by the 
passing storm from the lakes, and by the closely following hurri- 


cane: a result which [ have several times observed. in similar 
cases. 
In regard to the winds of the Lake storm, it may suffice to no- 


tice that they were chiefly southeasterly in the earlier part of the 
storm, in the basin of the great Lakes, and northwesterly or north- 


erly during its later periods ;—sometimes strong, and at other 


times weak and fluctuating in direction. At Plattsburgh, a gale 
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at S. E. is noted on the 4th,—winds strong from 8. W., N. E. and 
N. W. on the 5th,—and northwesterly on the 6th. In more south- 
ern portions of this storm the winds were southerly, and south- 
westerly, for the most part,—passing to the W. and N. W. The 
subsequent state of the storm in approaching the Atlantic, may 
be seen in the previous recitals, at stations where the effects of 
this and the first Cuba gale appear as partially blended, or as 
closely succeeding each other. Numerous observations which 
were made in New York and other states, at this period, are 
omitted for want of space; but these appear to afford no addi- 
tional facts or views requiring our consideration. 

In overland storms of this character, where but little force is 
found in the surface winds, attempts to map out the true vortical 
course of the storm-wind by means of the local observations will 
be but partially successful. ‘This difficulty may be owing in part 
to the want of symmetrical uniformity in the revolving action, 
and to the diversities of the positions and elevations, over the 
face of a great continent or island, as well as to the intrusion of oth- 
er winds, stratiformly, in the same geographical area. 'Thus the 
true horizon of the storm-wind may be but imperfectly noted, in 
the assemblage of observations, and different strata and fluctua- 
tions of the aérial currents be represented to our view as being in the 
same plane of movement. These and other causes of discrepancy 
and want of conformity in the winds, the enquirer may be wholly 
unable to classify or detect. Strongly characterized as was the Cuba 
hurricane, we have seen, clearly, the intrusion of other winds be- 
neath the tiue horizon of the storm, in the New England states. 
Indeed, too much reliance may be placed upon mere observations 
of the surface winds, in meteorological inquiries. But the falling 
of the barometer in the storm, and the direction, strength, and 
order of succession of its principal winds, on one or both sides of the 
storm-path, will commonly afford sufficient evidence of its essen- 
tially revolving character. 

Lake Gate or Hurricane or Octoser 18th, 1844.—Two 
weeks after the occurrence of the Lake storm above noticed, a 
very violent and destructive gale passed over the basin of the 
great Lakes, on a course which also nearly corresponds to No. XI, 
on Chart L._ Its effects were eminently destructive to the vessels 
on the Lakes, and also in the town of Buffalo, and during its fur- 
ther progress, it was severe also in Maine, Nova Scotia and the 
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estuary of the St. Lawrence. At New York, and, generally, in 
the interior of the continent, the anterior winds of this gale were 
felt but moderately, though, at Toronto, the barometer fell to 
28°86; the violence of wind, at the surface, being chiefly in the 
posterior side of the storm, on the rising barometer, as is the case 
in most of our overland gales, and in many of those on the Atlan- 
tic. "This common feature of the Lake storms greatly enhances 
the value of the barometer, in navigating these inland seas. 


Relations of the Cuba Gales to the Northers of Honduras and 


Yucatan. 


Having previously shown that a portion of the great storms of 
the United States and the Atlantic ocean are identified with the 
Mexican Northers, several of which have been traced to the Atlan- 
tic,* it remains to notice a like identity of the Northers of Yucatan 
and Honduras with the storms which sweep over the island of 
Cuba and the Atlantic ocean. ‘The common name of Northers 
has been applied to the gales which visit the northern coasts of 
Central America, as well as to those of Mexico, as far eastward as 
the Musquito coast and gulf and near to lon. 80°, over which re- 
gion they are found frequently to occur, except in the summer 
months. The swell from these Northers is often injurious in 
ports of this coast which are sheltered from their immediate force. 

From the Musquito coast to Cape Honduras, (lon. 83° to 86°,) 
when the wind gets “to S. E. and then veers to S. and 8. W., a 
gale will surely succeed.” These gales are very violent, and oc- 
cur more frequently from W.S. W., west, and N. W., than from 
north.—Upon the Musquito shore, Honduras, and the eastern coast 
of Yucatan, the general winds are frequently interrupted in Feb- 
ruary and March by norths. In September, October, November, 
December, and January, the winds are from the northward or 
southward of west, [northwesterly or southwesterly,| with fre- 
quent gales from W. 8. W., W., N. W., and north.—On the north- 


* The events of the present year, (1846,) have served to bring to our notice the 
frequent occurrence of the Northers in the countries and on the coasts which bor- 
der the Mexican sea, and their subsequent progress to the Atlantic as revolving 
gales, not only during the winter season but in the months of May, June, and July. 
Indeed, it would be an error to suppose that American storms or gales are limited, 
in their occurrence, to any one portion of the year. The great gale of the Atlan- 
tic coast, Sept. 8th—10th, since the foregoing was in type, was also a norther from 
the Gulf of Mexico, where it caused the loss of the steamer Vew York, and other 
vessels on the 6th and 7th 
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ern and western coasts of Yucatan, the general winds are inter- 
rupted by hard Northers, in the season of them.* 

That these northers of Central America move in a regular 
course of progression, like other storms, cannot well be doubted. 
In the case of the Racer’s gale, we have seen that the course cor- 
responds with the westerly progression of hurricanes which have 
visited the windward islands of the Antilles; while in the two 
Cuba storms, which have been considered, the northeasterly pro- 
gression has been found commencing in the northwesterly portion 
of the Caribean sea. A like course with the latter, I find was 
pursued also by other hurricanes from the Caribean sea, which 
have crossed the central portion of Cuba. 

A similar course, at least from the north side of Cuba, was taken 
by that destructive hurricane of the western Atlantic which pass- 
ed the coast of the United States on the 11th of December, 1844. 
The hurricane which devastated the western part of Jamaica on 
the 3d of October, 1780, also pursued a northeasterly course from 
the Caribean sea, as I had occasion to notice in 1836, and has 
since been fully shown by Col. Reid, in his work ;f and is the 
most eastward of the storm tracks known to belong to this par- 
ticular group. Of these storms which have thus crossed the 
island of Cuba, not one has been traced from the eastern por- 
tions of the Caribean sea, and hence there is reason to conclude 
that they can only have belonged, locally, to the class of storms 
known under the appellation of Northers, on the western borders 
of that sea. 

Revations or THE Cuspa Gate to Contiguous Winps AND 
AreriaL Currents.—These relations may be viewed, first, in ref- 
erence to the rotation of the gale, and second, to its geographical 
progression. 

I have already referred to the natural tendency to a left-wise 
rotation in the winds of the northern hemisphere, when moving 
on the earth’s surface from the equator towards the poles. But 
it is evident, from the prevalence of violent storms in some re- 
gions and their absence from other localities in like latitudes, that 
this general tendency of rotation does not serve to explain the 
actual distribution or prevalence of these storms. I have found, 
however, on a careful examination of marine Journals, that this 


* Derrotero de las Antillas—American Coast Pilot, &c. 
t Lond. Nautical Magazine, v, 203-204. This Journal, xxxi, 120. 
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tendency to rotation is commonly shown in some degree, in the 
successive phenomena and phases of the trade winds, in the re- 
gion near St. Helena and in other tracts of ocean which are ex- 
empt from severe storms. In some other regions, as in the west- 
ern portions of an oceanic basin in the tropical latitudes, the In- 
dian ocean near Mauritius, and in the south Pacific from the Socie- 
ty to the Navigator’s Islands, this tendency to a vorticular rotation 
appears to be directly promoted by local or specific causes, the 
most efficient of which are found in the actual courses of the 
several local winds or aérial currents, either in the same _ plane of 
the horizon, or at different elevations. 'Thus, Mr. Thom main- 
tains that the hurricanes of the Indian Ocean are due to the op- 
posite or tangential action of the N. W. and 8. E. monsoons on 
each other in that sea; and I apprehend that the earliest activity 
and violence of the intertropical hurricanes may often be rightly 
explained in this manner.* 

This, however, cannot always explain the uniformity of the 
direction of rotation, nor the continued activity of the storms in 
their progress to other regions and in higher latitudes, where their 
greatest violence is sometimes developed.t Nor is the extraneous 
and tangential force of contiguous winds or currents at all neces- 
sary to the continued activity of the storm, when once the fall 
of the barometer and the involute vortical movement has been 
produced ; for the pressure of the external atmosphere, around 
the basin of the storm, constantly aids or impels the involute 
movement at the earth’s surface, and may be sufficient to main- 
tain the existing vortical action, as may be seen in the case of a 
common vortex or whirlwind. 

We have seen that the two Cuba storms, as well as the Mexi- 
can Northers, have appeared to come from the contiguous border 
of the Pacific ocean. Now, are there any peculiarities in the 
winds and aerial currents of those regions which may serve to in- 
duce or support a leftwise rotation in extensive portions of the 
lower atmosphere, while moving on or near the earth’s surface ? 
I apprehend there are such peculiarities, which have an extensive, 
constant and powerful influence. 


"In such cases I suppose that extensive portions of these different or opposite 


winds may coalesce in a vast gyration; instead of pursuing their usually inde- 
pendent courses, stratiformly, without interference with each other. 

t As in the case of the extremely violent hurricane near Jat. 50° in the eastern 
Atlantic, December 12th, 1844. 


| 


Relations of Storms to Contiguous Winds. 325 


First, we find on the eastern portion of the Pacific from Up- 
per California to near the Bay of Panama, an almost constant 
prevalence of northwesterly and westerly winds at the earth’s sur- 
face. Next we have an equally constant wind from the south- 
ern and southwestern quarter which, having swept the western 
coast of South America, extends across the equator to the vicinity 
of Panama, thus meeting, and commonly oversliding the above 
mentioned westerly winds and tending to a deflection or rotation 
of the same from right to left, <). As this influence may thus 
become extended to the Caribean or Honduras sea, we have 
next the upper or S. E. trade of this sea, which is here frequent- 
ly a surface wind, and must tend to aid and quicken the gyrative 
movement, €) ascribed to the two previous winds; and lastly, 
we have the N. E. or lower trade from the tropic, which coin- 
ciding with the northern front of the gyration, ‘_), serves still 
further to promote the revolving movement which may thus re- 
sult from the partial coalescence of these great winds of Central 
America and the contiguous seas. 

Thus, while a great storm is in part on the Pacific ocean, its 
N. E. wind may be felt in great force on that side of the conti- 
nent, through the great gorges or depressions near the bays of 
Papagayo or Tehuantepec, as noticed by Humboldt, Capt. Basil 
Hall and others, the elevations which there separate the two 
seas being but inconsiderable; and when the gyration is once 
perfected, the whole mass will gradually assume the movement 
of the predominant current, which is generally the higher one, 
and will move off with it integrally ; as we see in the cases of the 
vortices which are successively formed in particular portions of a 
stream, where subject to disturbing influences. It is true that 
different winds which are found moving direct or obliquely to- 
wards each other in the aérial ocean, are never found to meet, in 
the opposing or antagonistic sense, any more than currents of the 
aqueous ocean ; but they either stratify one upon the other when 
arriving on the same field, or else blend in a partial or common 
gyration and a united progression of their masses. 

There seems, then, to be sufficient cause why the prevailing 
winds of southern Mexico and Central America should assume 
an aggregated and sinistrorsal rotation, such as is successively ex- 
hibited in the Northers and Atlantic storms ;—why the Norther 
originated in the dry wind of the Pacific coast, should on first 
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reaching the S. W. border of the Gulf of Mexico at Vera Cruz, 
be found to afford little or no rain ;—and why these North Amer- 
ican storms should be distinguished for their almost regular peri- 
odicity of occurrence.* 

Progress or Storms pue To Prevaiwwinc Currents.—That 
the progression of these and other storms is caused by the pre- 
dominating current in which they are imbedded, appears nearly 
a self-evident proposition; and there is much evidence of the 
prevalence of aérial currents which correspond to the courses 
pursued by the several storms. 

At the windward islands of the Antilles, we have seen that 
the course of the lowest trade winds is often from E. to S. E.; 
although, from thence to the northern border of the trades, it 
comes, most commonly, from the N. E. quarter. Mr. Lawson 
has shown us that at Barbadoes, during a part of the year, the 
predominating course of the wind, both at the surface and in the 
region of clouds, is from east to southeast, and this is also the 
prevailing course of the higher portion of these winds in other 
months.t His observations, which are confirmed by others, may 
be deemed to show the actual course which is there pursued by 
the great body of the trade wind, and thus may fully account 
for the west-northwesterly course which is commonly pursued by 
the hurricanes of the Antilles, while passing to the extra-tropical 
latitudes. In the United States and north of the tropic in the 
Atlantic, the predominating currents come from the southwest 
quarter, which also corresponds to the courses here pursued by 
the great storms.—I have now to maintain that this prevailing 
southwest current exists far back in the intertropical latitudes, 
where it is derived, not from the trade wind of the Atlantic, 
north of the equator, but, to a large extent, from the prevailing 
winds of the Pacific ocean. 

In the lower latitudes a general current from the southwest 
quarter has been noticed, as seen in the common course of the 
higher clouds, which pertain to the lower half of the atmosphere ; 


* The interval between the greag Cuba gale and the next stormy weather was 
the same at both Campeche and New York. I have long since referred to the 
tendency or approximation to weekly periods which is shown in the occurrence 
of our storms; a fact which is very generally noticed when they occur on Sundays. 
At some seasons they are often bi-weekly. From the nature of the case, this peri- 
odicity is not absolute, but variable. 

t Ante, vol. i, 2d Ser., p. 13, foot note, 
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while immediately below this current the upper portion of the 
trade wind is found to be from the southeast, as above noticed, 
and no longer moves towards the equator, but becomes also in 
due course of its progression to the higher latitudes, a southwest- 
erly wind. This higher and main current from the southwest, 
coincides with the observed course of the two Cuba storms in 
the lower latitudes ; and in its further progress and periodical va- 
riations it also accords with the general course of the storms 
which have been traced in the temperate latitudes. 

That this predominant current is mainly or largely due to the 
prevailing winds of the Pacific Ocean, I cannot doubt. The 
great extent of northwesterly and westerly winds found on the 
eastern border of the Pacific, in the trade wind latitudes, has been 
noticed above, and a portion of this current appears to find its 
way to the southern parts of the Caribean sea as a surface wind, 
at certain seasons. Without inquiring whether the higher por- 
tions of this current of the north Pacific may not unite with the 
westerly winds of the Atlantic basin, it may suffice to state, that 
on the southern coast of Central America it is not found within 
six or eight degrees of the equator. On the contrary, we here 
meet with the vast stream of southwesterly winds, which have 
crossed the equator from the southern hemisphere, where they 
constantly prevail, as the southerly winds, on the coasts of Chili 
and Peru. That the lowest and most westward portions of this 
current are deflected in the southern hemisphere and merged with 
the southeast trade wind, I do not doubt ; but the main current 
still pursues its course, which is necessarily more towards the 
northeast on crossing the equator, and in its further progress, as 
above stated, it is found superimposed on the westerly and other 
inferior winds of Central America and southern Mexico, and con- 
stitutes the main southwest current which is so often recognized 
in the lower latitudes. 

There are two other extensive winds of the Pacific, of a char- 
acter somewhat anomalous, which in their ultimate tendencies 
may serve to promote and strengthen this aerial movement to the 
north Atlantic basin ; first, the great westerly monsoon, south of 
the equator, which, even as a surface wind, is found to cross the 
greater part of the Pacific, from the Indian Seas, in the principal 
season of the Northers; and, second, the equatorial belt of west- 
erly winds, which is so remarkable a feature in the aérology of 
that great ocean. 
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The course of the great aérial stream into the Atlantic basin, 
after crossing the equator from the southern hemisphere, is seen 
from other evidence than the reported courses of the clouds, and 
occasional surface winds. We learn from Humboldt, that in the 
great eruption of Jorullo, a voleano of southern Mexico, which is 
2100 feet above the sea in lat. 18° 45’, lon. 101° 30’, the roofs 
of the houses in Queretaro, more than 150 miles N., 37° E. from 
the voleano, were covered with the volcanic dust. In January, 
1835, an eruption took place in the voleano of Cosiguina, on the 
Pacific coast of Central America, in lat. 13° N., and having an 
elevation of 3800 feet, the ashes from which fell on the island of 
Jamiaca, distant 730 miles N. 60° E. from the voleano. The 
elevated currents by which volcanic ashes are thus transported, 
are seldom or never of a transient or fortuitous character, and 
these results therefore afford us one of the best indications of their 
general course. ‘Thus the progress of the higher portion of the 
trade wind was marked by the eruption of Tuxtla, lat. 18° 30’, 
lon. 95°, which covered the houses in Vera Cruz with ashes, at 
the distance of 80 miles, N. 55° W. and also at Peroté, 160 miles 
N. 60° W. The ashes from the volcano at St. Vincent, which 
fell at Barbadoes and east of that island in 1812, mark the course 
of a current from the westward, which appears there at times, in 
the region of clouds, and may perhaps be connected with the 
permanent winds on the Pacific coast of Mexico. Few facts in 


meteorology are more worthy of our attention than the stratiform 
character and the vast horizontal extension of the aerial currents, 


in different portions of the globe.* 

Over the United States and the temperate latitudes of the At- 
lantic the course of this great southwest current is strongly mark- 
ed both by the movements of the clouds and the general course 
of the surface winds, notwithstanding the degree of obscurity 
which is induced by the generally revolving character of the 
lower winds ; for even the northeasterly and northwesterly winds 
are found comprised in a general movement of the lower atmos- 
phere towards the northeast.t Thus, we find the great Cuba 


* For the positions of the volcanoes of Cosiguina and Jorullo and course of the 
drift, see Charts Land IV. 

t For results of seven years’ observations on the courses of the clouds and 
the lower winds, at New York, see this Journal, i Ser., xxxiv, 373; and xxxviii, 
323, 324. 
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hurricane moving in this direction, with a progress of 500 to 
1000 miles per day, overlaid and accompanied by a regular 
southwest current; and yet, if we should attempt to resolve the 
aggregate course and progression of this storm solely by a general 
mean of its observed winds, at the earth’s surface, we might be 
led to very erroneous conclusions. For these rotary winds, instead 
of showing the true progression of the storm, might appear nearly 
to balance each other. Moreover, the winds of this storm, when 
considered locally, are found to exhibit nearly the same phases or 
succession of changes which are common to the temperate lati- 
tudes of the north Atlantic basin; which serves to show that our 
successively observed winds are commonly of a rotary character, 
and that the common method of estimating the mean resultant 
courses or progression of the surface winds is necessarily defec- 
tive and cannot show the true progression of the lower at- 
mosphere. 

Some writers have described our northerly winds as sweeping 
from Canada to the Gulf of Mexico and Cuba, and thus re- 
ducing the temperature of the latter regions. But it is evident 
that these persons have mistaken the cold winds which are found 
on the western side of our revolving storms, as being a direct 
current from the higher to the lower latitudes. I cannot find 
that the above geographical course has ever been pursued by the 
winds of this continent. On the contrary, in times of the greatest 
depression of the thermometer, in numerous instances, the cold 
period has been found to have first taken effect in or near the 
tropical latitudes and Gulf of Mexico; and has thence been prop- 
agated towards the eastern portions of the United States, in a 
manner corresponding to the observed progression of the storms. 

The only proper current of surface winds found coursing to- 
wards the equator, in the temperate latitudes of North America, 
exists on the western side of the continent. But a high current 
from the northwest, which may have crossed the Rocky Moun- 
tains in its course, appears at suecessive and alternate periods, of 
considerable duration, in the higher region of clouds. Its direc- 
tion nearly coincides with the closing winds of our revolving 
storms, and in the winter season, in some cases, it probably sub- 
sides to the surface and immediately follows these storms, for two 
or three days, and sometimes longer. This will accord with 
views which have been expressed by the late President Dwight 
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and other writers. But I have in no case found the integral pro- 
gression of a great storm to be in accordance with the specific 
direction of this wind. 

To my own apprehension, it is the constant course of the low- 
er winds towards the equator, on the western shores of America, 
below the latitude of 40°, that best explains the aridity of those 
regions. And it is to a counter course of progression, in the lower 
atmosphere, that the United States, China, and western Europe 
are mainly indebted for their rains and fertility. ‘To these gene- 
ral and remote causes may also be ascribed the varied electrical 
and hygrometric phenomena of these different regions. 


In closing these imperfect remarks and statements on the 
American tempests, I tender my thanks to all who have aided me 
in the inquiry. ‘To Col. Retp, Governor of Bermuda, and through 
him to Vice Admiral Sir Cuartes Anam, and other officers of the 
British Navy, and to the officers and agents of the R. M. steam- 
ships, I am indebted for valuable logs of various vessels. Sur- 
geon General Lawson, under the favor of the War Department, 
has kindly furnished me with the meteorological reports from our 
military stations, and by the aid of Lieut. M. F. Maury and the 
favor of the Navy Department I have obtained the logs of our 
national vessels. Prof. J. R. Beck, secretary of the Board of 
Regents, has given me free access to detailed reports from the 
several academies in the state of New York, and various profes- 
sors and other gentlemen have furnished me with copies of their 
private journals. I am indebted, also, to many merchants, ship- 
masters, and others, for important aid, and can only hope that the 
results attained may prove useful to those who may be engaged 
in commercial and other pursuits. 


Practica Depuctions.—It was my purpose to add some further 
practical exposition of the law of rotation and progression in 
storms, which might aid the mariner in avoiding their destruc- 
tive violence, and render the rotary winds and gales more sub- 
servient to navigation ; but my proposed limits have already been 
exceeded. It is necessary, however, that the character and gen- 
eral extent of the rotation, and the usual courses of progression, 
be once clearly understood. Perhaps no one case can better il- 
lustrate these conditions than the Cuba hurricane, viewed in its 
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successive positions and local changes of wind, as shown in 
Charts IV to X, and compared, also, with the varying courses of 
progression which are shown in Chart I. Let the mariner sup- 
pose himself in any position which may fall under the approach- 
ing gale as there delineated, and he may perceive the successive 
changes of wind which must necessarily take place, as the gale 
passes onward. ‘This gale, in its various local phases, may be 
taken as illustrating pretty fairly, nearly all the great storms in 
the northern temperate latitudes, as well as the successive local 
changes of a large portion of the common winds of these lat- 
itudes. 

The chief difficulty, in some latitudes, may be in determining 
the actual course of the gale’s progression ; for the choice of any 
course for avoiding the heart of the gale must depend partly on 
this knowledge. But the local position and latitude of the ship, 
together with the attending appearances of the storm, will com- 
monly afford sufficient indications. 

But a course for avoiding the heart of the storm is not all that 
is to be considered ; for this may be controlled by imperious cir- 
cumstances or considerations, and little choice be allowed. Other 
things being equal, it is important, in the commencement of a 
gale, to take such a course as will be favorable to the ultimate 
prosecution of the voyage, and will enable the ship to en- 
counter with most safety that portion of the gale which may 
be chosen, or found unavoidable. 'This may involve the questions 
of scudding and of lying to, which must partly depend on the 
character and lading of the vessel; and also the tack to be pre- 
ferred, in the latter alternative. The early direction of the storm- 
wind and the course taken by the ship, will usually decide the 
further changes of the gale, and it will be proper to lay on that 
tack in which the ship’s head will come up to the sea, as the 
wind veers or changes,—not that on which she will be headed off 
by the wind into the trough of the sea, and perhaps taken aback 
in the heart of the gale. A glance at the storm figures on the 
Charts will commonly show which tack should be chosen, in dif- 
ferent parts of the storm, by vessels bound in different directions. 
The chief difficulty in deciding is when the ship happens to be 
on or near the axis of the gale; in which case the discretion of 
the mariner must rule; but it is desirable first to get away from 
this line as far as possible. The degree of caution and fore- 
thought which it may be proper to exercise, may best be deter- 
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mined by the indications of the barometer, not neglecting other 
appearances. 

Thus when vessels are bound westward, in the temperate lat- 
itudes, and have southeasterly winds with a falling barometer, they 
should steer to the northward and westward, instead of keeping 
their direct course ; and when the wind has veered to the north- 
east quarter they may resume their true course, with a fair wind 
which will veer northward ; but if finally compelled to heave to 
with the wind northeasterly or northerly, they should then take 
the port tack, so as to come up to the wind, in its further changes. 
This curved course will be found to favor a speedy passage, in 
most cases, as it gives a fair wind of longer continuance, by 
placing the ship in the left side of the storm path, and in a posi- 
tion which renders the subsequent northwesterly wind more 
available. But in case of a gale’s hauling southward and west- 
ward, the ship, when headed off from her course, should be hove 
to on the starboard tack, being in the right hand side of the storm 
path. 'The ship will then come up to the sea, as the wind veers 
by the west towards the northwest. 

It will at once be seen that in revolving winds a direct course 
is not always most conducive to a quick passage, but such vari- 
able course should be preferred as will render available the suc- 
ceeding changes of the wind; which changes, whether by south 
or north, sometimes depend on the course of the vessel.* 

The foregoing statements and suggestions are equally appli- 
cable in the southern hemisphere, with only this difference ; viz., 
that in the actual courses of the winds and storms, south is there 
always substituted for north ; east and west remaining the same. 
Hence, the practice must be varied accordingly. 

These practical deductions accord with the statements and dia- 
grams which I have published in 1831 and subsequent years. 
Storm figures of this kind, better elaborated, have also been given 
by Col. Rerp, in his work, accompanied with remarks on lying 
to, and by him and Mr. Prppineron have been placed on ecards, 
and on plates of horn or glass, in order that a mariner may deter- 
mine the place of a vessel in a storm, by placing the figure on 
the face of his chart, in such manner as to coincide, on the outer 


* See, also, Col. Retp’s valuable Note on Progressive Revolving Winds and the 


Advantages of Sailing on Curved Courses ; Jameson’s Ed. New Phil. Journal for 
July, 1846. Also, Remarks on Lying to, in the Messrs. Blunt’s forthcoming edi- 
tion of the Young Seaman’s Sheet Anchor. 
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circle, with the observed direction of the storm-wind, at the first 
freshening or commencement of the gale. In this manner the 
geographical position and coming changes of the storm may be 
apprehended by those who may not fully comprehend the law of 
the wind’s rotation.* 

These storm figures and their uses, may be exemplified in the 
annexed diagrams.t 

Fig. 6.—Storm Figure for Northern Hemisphere. 


North. 
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a, General Course of the Storm in the low latitudes; changing successively to b, which 
is the general course in the ‘Temperate latitudes. 


Directions.—First, mark the position of the ship on the Chart, at the beginning of a 
gale, and then place this figure to the southward of such position, with the needle point- 
ing to the North, and in such location on the Chart that one of the wind arrows in the 
outer circle will conform to the actual direction of the wind. This will show nearly the 
true position of the storm at that time. Then move forward the figure in the direction 
in which gales commonly advance in that latitude and locality, but without turning the 
figure. ‘The arrows which are thus brought in succession over the ship's place, will show 
the changes of wind which may be expected, in the further progress of the gale; and 
also, into what portion of the storm the vessel will be likely to fall, in her then position, 
and what changes of the ship’s course will be likely to favor her safety and the further 


prosecution of the voyage. 


* See Col. Reip’s work, first edition, pp. 5—7 and 424—427. Weale, London, 
1838. Also, Horn Book of Storms, for the Indian and China Seas, by Henry 
Pippinecron: Ostell & Lepage, Calcutta; W. H. Allen, London, 1845. I have 
lately received from Mr. Pinpineton his Thirteenth Memoir, which relates to the 
hurricane of the Charles Heddle, before mentioned, and is well worthy of the at- 
tention of both navigators and meteorologists. 

t See, also, Bowditch’s Navigator, edition of 1839, pp. 441, 442; edition of 1845, 
pp. 440, 441. 
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Telegraphic Warning to Navigators. 


Fig. 7.—For the Southern Hemisphere. 


a, General Course of the storm in low latitudes, south of the Equator; changing, on its 
approach to the tropic, to 6, which is the general course in the southern Temperate lati- 
tudes. 

Directions.—Place the figure or storm card as before, with the needle pointing to the 
north, and follow out the directions as before given. The size of the storm figure, for use, 
may be drawn to the common proportions of a storm on the Chart. 


In the Atlantic ports of the United States, the approach of a 


gale, when the storm is yet on the Gulf of Mexico, or in the 


southern or western states, may be made known by means of 
the electric telegraph; which, probably, will soon extend from 
Maine to the Mississippi. ‘This will enable the merchant to avoid 
exposing his vessel to a furious gale soon after leaving her port. 
By awaiting the arrival of a storm and promptly putting to sea 
with its closing winds, a good offing and rapid progress will be 
secured by the voyager. 

However useful the knowledge of storms may prove, no one 
will expect the tempest to be disarmed of its power. Nor can 
disasters in navigation be in all cases avoided. But, contempla- 
ting this subject in its relations to the thousands of lives and the 
millions of property which are lost by shipwreck, almost annual- 
ly, we cannot doubt that much of this loss might be prevented, 
by the exercise of timely and intelligent precaution. Indeed, the 
practical value of accurate knowledge and investigation, in all 
branches of science, is generally admitted ; and in so important 
a matter as that of the rotation and progression of storms, it will 
not be estimated too highly. 

New York, Sept. 2d, 1846. 
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J. D. Dana on the Volcanoes of the Moon. 


Arr. XX X.—On the Volcanoes of the Moon ; by James D. Dana. 


(Read before the Assoc. of Amer. Geologists and Naturalists, Sept., 1846.) 


Tue surface of the moon affords a most interesting subject for 
the study of the geologist. ‘Though at a distance of many thou- 
sand miles, the telescope exhibits to us its structure with won- 
derful distinctness; and already, as a learned astronomer has ob- 
served, we are better acquainted with the actual heights of its 
mountains, than with those of our own planet.* Having an atmo- 
sphere of extreme rarityt (if any) and never obscured by clouds, 
its features are wholly open to view, and the eye aided with 
glasses, may wander over its rugged crags, survey its craters, its 
Alps and its Apennines, from their bases to their summits. Nei- 
ther are there any sedimentary deposits, soil or vegetation,—for 
there can be none without water,—and the igneous surface 
therefore is still its own naked self, exhibiting the results of ig- 

* M. Arago, Annuaire des Longitudes, pour I’an 1842, 2d ed., Paris, 1842.—P. 
526, in an article on the Lunar Volcanoes, Arago says :—‘ I] est remarquable que 
grace au zéle et a ‘exactitude d’'Hevelius on ait connu la hauteur des montagnes 
de la Lune beaucoup plus tot que la hauteur des montagnes de la Terre.” 

t The evidence in favor of the existence of an atmosphere and of water in the 
moon, hitherto obtained, has not been deemed satisfactory. Herschel, at an 
eclipse, Sept. 5, 1793, observed the sharp horn of the limb of the moon, and says 
that it seemed perfectly regular; and that a deviation of a single second by the 
refraction of the solar light in the moon’s atmosphere would not have escaped him. 
Phil. Trans., 1794, p. 39.—As stated in Beer and Midler, (p. 133,) Schroter calcu- 
lated the density of the supposed atmosphere to be one twenty-eighth the density 
of our owntatmosphere ; and Melanderhjelm demonstrated that the moon's at- 
mosphere, judging from that of the earth, should have one thirty-sixth the den- 
sity of our own atmosphere. But the above mentioned authors say that we have 
yet to prove that the moon has any atmosphere, adding that it must be very 
much more rare than the rarest gas on earth. They observe also that supposing 
our atmosphere to extend through space, its density half way to the moon, ac- 
cording to the Mariottian law of decrease, would be expressed by the fraction 

a the denominator extending to ten thousand zeros. The singular ob- 
servation occasionally made, that during the passage of the moon over a star, the 
star appears visible in front of the edge of the moon, before disappearing, may pos- 
sibly indicate an extremely low atmosphere or surface vapors: but it has been at- 
tributed with much appearance of reason (Rep. Brit. Assoc. , 1845, p.5) to diffraction. 

The absence of any bodies of water on the moon is placed beyond doubt, both 
by actual telescopic examination and by inference from the absence of clouds. 
There are no streams, lakes or seas. An eminent astronomer has remarked that the 
heat of the surface exposed to the sun would occasion a transfer of any water the 
moon might contain to its dark side, and that there may be frosts in this part, and per- 
haps running water near the margin of the illumined portion But in such a case, 
would not clouds appear about the margin at times in telescopic views ° 
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neous action in their simple grandeur, unaltered and uncompli- 
rated by any attending operations. We may hope therefore to 
find some profit in contemplating for a few moments this land of 
the skies: and although we may not look for very speedy “an- 
nexation,” we may possibly gather some facts and ideas which 
the decree of 'Truth will annex to the domain of Science. 

The moon, as we all know, has been minutely studied in a 
physical point of view, and already some important geological 
conclusions have been drawn from the facts it presents. The al- 
titudes of its mountains were first estimated by Galileo,* and af- 
terwards were mathematically calculated by Heveliust and Ric- 
cioli. Sir Wm. Herschel continued the investigations, and re- 
ported the probable activity of three of its voleanic mountains. 
Mayer, Huth, Harding, and Schroéter,$ and more lately Gruithui- 
sen and W. G. Lohrmann,|| are other prominent names among 
those who have added largely to our knowledge of the moon’s 
surface. More recently still, MM. Beer and Madler have pursued 
this science of Selenography with wonderful perseverance and 
labor, and have given corrected results of all previous calcula- 
tions, with magnificent maps of the moon’s topography.71 1095 
heights were carefully measured by them, and their features, to 
a great degree of accuracy, ascertained. These maps have af- 
forded M. Elie de Beaumont some deductions alledged as sup- 
porting certain geological theories. James Nasmyth, Esq., in the 
Transactions of the Royal Astronomical Society for the present 


* In the article referred to in the Annuaire des Longitudes, (p. 522,) Arago 
states that Clearchus, on the authority of Plutarch, described the moon as smooth 
and lustrous like a mirror. Democritus attributed the spots to inequalities of sur- 
face. Galileo first observed the lunar mountains with his telescope in 1610, and 
estimated their height at one twentieth of the diameter, giving 8300 metres for 


their altitude, which but little exceeds their actual height. 

t J. Hevelius, Selenographia ; fol., Gedani, 1647. 

t Phil. Trans. for 1780, p. 507, Astronomical Observations relating to the Moon 
—for 1737, p. 229, An Account of Three Volcanoes in the Moon :—for 1794, Pp 
39, Account of some particulars observed during the late Eclipse (in 1793) of the 
Sun. 

§ J. H. Schréter, Selenotopographische Fragmente zur genauern Kenntniss der 
Mondfliche ihrer erlittenen Verinderungen und Atmosphiire ; 2 vols, 4to, Géttin- 
gen, 1791 and 1802.—Gruithuisen, in Bode’s Astron. Jahrb., 1825. 

|| Topographie der sichtbaren Mondoberfliche, von W. G. Lohrmann; 4to, 
Dresden und Leipzig, 1°24. 

| Allgemeine vergleichende Selenographie ; mit besonderer Beziehung auf die 
von den Verfassern herausgegebene Mappa selenographica, von W. Beer und Dr 
J.G Madler: Berlin, 1837 
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year, has published important observations on the features of the 
moon’s mountains, and traced out their voleanic character.* A 
very valuable memoir on the same topics has been presented with- 
in the current year to the Institute at Paris, by M. Rozet, in which 
the moon is shown to have been a globe in complete fusion, which 
has slowly cooled; and its peculiarities are dwelt upon as an ex- 
hibition, in many respects, of the former state of our own planet.f 

In all the geological observations which have been hitherto 
made with regard to the moon, one important feature remains un- 
satisfactorily explained. I refer to the vast magnitude of its cra- 
ters. It is not surprising that in view of their stupendous size, 
many should have been incredulous as to their crater character, 
and preferred to designate them by some non-committal term, as 
circular ridges, or ring-mountains ; nor that geologists in general 
have hardly ventured to acknowledge their belief in these lunar 
wonders. Imagine if possible, in place of an ordinary crater, cir- 
cular areas 50 to 150 miles in diameter, and 10,000 to 20,000 feet 
in depth. Such are many of the lunar craters; and they are 
crowded in great numbers over the larger part of its surface, va- 
rying from even a more capacious magnitude, down to those that 
measure but a few miles in breadth. It is not astonishing 
that there should be found much difficulty in reconciling their 
features with those of Vesuvius and Etna, hitherto received too 
generally as the types of volcanoes and voleanic action. ‘The 
crater of Kilauea in the Hawaiian Islands is of a wholly different 
character, and I propose to present some illustrations which it af- 
fords, appealing to such general facts regarding it as are already 
well known. If I mistake not, it will be found to give a full in- 
terpretation of whatever has been considered mysterious in these 
lunar ring-mountains. After these illustrations, we may return 
again to earth, and apply the knowledge which we have derived 
abroad, in exemplifying the former geological history of our own 
planet. 

We may first consider the general features of the moon’s sur- 
face. 

About two-thirds of the lunar hemisphere in view, comprising 
almost the whole of the southern half and the northeast quarter, 


* Memoirs of the Royal Astronomical Society, vol. xv, 1846: On the Telescopic 
Appearance of the Moon, by James Nasmyth, Esq., p. 147. 
t Sur la Sélénologie, by M. Rozet, Comptes Rendus, 1846, xxii, 479. 
Seconp Series, Vol. II, No. 6.—Nov., 1846 44 
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are covered thickly with volcanic mountains. Over a large part 
of the northwest quarter, there is only here and there an eleva- 
tion, and this comparative nudity extends a considerable distance 
southward across the equator. 

The features of the surface may be distinguished as of five 
kinds, viz :— 

1. The ring-mountains, which are broad truncated cones with 
immense circular craters. (See the following figures from Beer 
and Madler. ) 

2. Conical mountains, nearly like ordinary volcanoes. 

3. Linear or irregular ridges. 

4. Large depressed areas, usually termed seas, but not supposed 
to contain water. 

5. Broad pale streaks, of great length. 

6. Narrow lines, supposed to be fissures. 

Out of the 1095 heights measured by Beer and Madler, siz are 
above 20,000 feet in altitude, and twenty-two exceed 15,750 feet. 

The broad truncated cones with large circular craters, are its 
most common elevations, and are among the loftiest. The pits, 
as we have remarked, are of all dimensions to 150 miles, and of 
various depths to near 25,000 feet. The crater Baily is 1494 
statute miles in diameter ; Clavius is 143! miles ; Schickard is 128 
miles. 20 to 60 miles is the more common breadth. The depth 
of Newton is 23,833 English feet ; of Casatus 22,822; of Calip- 
pus 22,209; of Tycho 20,181 feet.* The height above the sur- 


* We have stated that Galileo (note to page 336) made the altitude of the high- 
er of the moon’s mountains 8800 metres. Hevelius reduced their height to 5200 
metres. Riccioli, as M. Arago states, increased Galileo's estimate, and his obser- 
vations, as calculated by M. Keill, gave for the mountain St. Catherine more than 
14,000 metres. Herschel in 1780, (Phil. Trans. for 1780, p. 507; also for 1794, p 
40,) reduced again the heights, concluding from his observations that the loftiest 
did not exceed a mile and a half. The latest investigations have restored them 
nearly to Galileo's first estimate. 

We state, for the information of some who have not paid attention to the sub- 
ject, that these heights are determined, either from the shadows of the peaks on 
the central plain of a crater or the exterior surface, or by noting the position of a 
summit when it first becomes illuminated, and calculating therefrom; the higher 
the peak, the longer will be the shadow, and also, the sooner its top will be tip- 
ped with light. Should it hereafter be established that the moon has an atmo- 
sphere, it must be too slight to affect appreciably the altitudes determined: with 
regard to the breadth of the craters, there can be no more doubt, than with respect 
to the diameter of the moon itself. 

There are many who receive with scepticism the facts we have stated, or even 
deny where they know nothing. It is taking a high ground, to dispute with all 
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face exterior to the cone, is said by Beer and Midler to be of- 
ten but one half or one third the height above the bottom of 
the crater; the outer slopes are generally steep, so that the mar- 
gin appears like a raised rim around the pit. 

Mr. Nasmyth figures one which is filled to its summit, and is 
tipped with a plain 40 miles in diameter ;* looking, he says, as if 
“brim full of molten lava,” having cooled, probably, when thus 
filled. 


Timocharis. 


The largest craters are not 
contained in the highest 
mountains: on the contra- 
ry, they are of less altitude 
than those of medium size, 
and to a certain extent the 
height varies inversely with 
the diameter. 

The pits are generally cir- = 
cular, and sometimes almost = 
artificially regular. There — 
are others which consist of == = 
two or more coalesced cir- a ~ Heinsius, seen a little obliquely. 


the astronomers since Galileo, and one to which ignorance alone would presume. 
The best antidote we can propose to such presumption, is to take the first oppor- 
tunity which offers, to look through a good telescope at the moon's surface, and 
examine its features for themselves. We predict that they will soon become con- 
scious of a growing willingness to be humble learners of such men as Herschel 
and others who have made the moon their study. 

* Mem. of the Roy. Astronom. Soc., xv, 152. 
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cular pits. In still others, especially the largest, the enclosing 
walls are broken into a series of ridges, sometimes with large 
openings like the break of an eruption: yet even then the irreg- 
ular forms may generally be referred either to a single circle, to 
a combination of circles, or to the formation of successive ridges 
one within another. ‘The bottom of the pits though generally 
flat or nearly so, not unfrequently contains small cones, or ridge- 
like elevations; we call them small, though some are 5000 feet 
in height, for they are mere dots in the immense basin. Over 
the exterior slopes there are maiiy lateral cones of the same small 
dimensions, and occasionally one as large as Etna may be distin- 
guished, besides others of different sizes to a few hundred feet in 
breadth. There are also circular craters within the. larger pits, 
which are of various dimensions. 

The pointed cones or peaks, excepting those immediately con- 
nected with the pit-craters, are few in number. According to 
Beer and Midler, Dérfel, the most elevated lunar peak measured, 
is 24,945 feet in height; it is situated in the lunar Appenines: 
Huygens, another peak, is 18,209 feet in altitude. 

The mountain ridges are peculiar in being generally elongated 
elevations, or clusters of such elevations, without valleys intersect- 
ing their declivities, and thus very unlike the chains of our globe. 
As M. Rozet and others have remarked, there is no water on the 
moon to wear out valleys. 

Many of the depressions called seas, of which the Mare Seren- 
itatis, and Mare Crisium, are examples, vary in breadth to five 
or six hundred miles, and notwithstanding their size, they are 
identical in character with the great pit-craters, their extent and 
less depth being their only characteristics. 'This view is suggest- 
ed by M. Rozet, and their features clearly sustain it. They con- 
tain cones and circular areas like the better defined pits.* 

The light streaks alluded to form radiating lines around large 
cones, and especially about Euler, Kepler, Copernicus, and Aris- 
tarchus. ‘They are from one to five hundred miles in length, 
and cross ridges and depressions, without interruption. 'They 
coalesce about the summit of Kepler, so that the whole surface 


appears nebulous. 


* The “seas,” according to M. Rozet, have escarpments of 45 degrees, some of 
which are 400 metres in height. In the interior there are annular cavities, perfect 
rings in shape, the diameter of which attains sometimes to 100,000 metres. 
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The various pit craters differ in shade of color, or rather 
in the degree of light they reflect; and ten different degrees 
are distinguished in the work of Beer and Madler. 1 to 3, he 
says, may be described as gray, 4 to 5 light gray, 6 to 7 
white, 8 to 10 shining white. The so-called seas, though but 
slightly depressed, are sometimes very much lighter than the 
surrounding surface. In some instances, as these authors state, 
two pits, side by side, alike in size and features, so differ in bril- 
liancy that one is wholly obscured in the full moon, while the 
other still shines: the two are seen together again as soon as 
their shadows reappear. ‘The brightest craters are Aristarchus, 
Werner and Proclus. Aristarchus is 7629 feet indepth. It has 
a point of greatest brilliancy, besides two or three separate cir- 
cular spots remarkably light. Werner has a single brilliant point. 
Proclus has brilliant walls, yet is dark at bottom. 

Sir Wm. Herschel published the first account of existing volcan- 
ic action in the moon. Ina notice of three lunar volcanoes,* he 
says that two of them, on April 19, 1787, were either nearly ex- 
tinct or about to break out, while the third was in actual erup- 
tion. April 20, he observed that the active one burned with 
greater violence ; and he estimated that the fiery area was above 
three miles in diameter. All the adjacent parts of the crater seem- 
ed to be illuminated by the eruption.t ‘The other two volcanoes, 
he says, resembled large pretty faint nebule, that are gradually 
much brighter at the middle, but no well defined luminous spot 
could be distinguished. Herschel alludes also to an eruption seen 


by him previously, in 1783. 

Such are the general facts, which call for explanation, to wit: 
the existence of circular pit craters, 5 to 150 miles in diameter, and 
five to twenty-four thousand feet in depth ;—the great number of 
these pit craters, and their peculiar features ;—the depressions of a 
similar character of still larger area ;—and the various degrees of il- 


* Phil. Trans. for 1787, p. 229. 

t It is supposed that this crater was that called .2ristarchus, or the Mons Porphy- 
rites of Hevelius. ristarchus is described as apparently in action in 1821, by H. 
Kater, in the Philosophical Transactions for 1821, p. 130; also by Rev. M. Ward, 
at nearly the same time, in the Memoirs of the Royal Astronomical Society, i, 
157; also the following year by Rev. Fearon Fallows, in the Philosophical Trans- 
actions for 1822, p. 237. Dr. Olbers observed .?ristarchus at the same time with 
Kater in 1821, and attributed the light to the reflection of the earth’s light by its 
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lumination of the craters. Well may the Vesuvian vulcanist look 
with doubt upon such vast gulfs; for he finds in his well known 
volcano, nothing parallel in kind or degree. The little dark hole 
at the top of his mountain, has scarcely a single point of resem- 
blance to the open walled areas of the moon. 

But the case is different with Kilauea, to which we now direct 
our attention. We observe that the facts this crater presents are 
precisely the same in kind as those of the moon. 

1. The crater is a large open pit, exceeding three miles in its 


longer diameter, and nearly a thousand feet deep. 
2. It has clear bluff walls through a greater part of its circuit, 
with an inner ledge or plain at their base, raised 340 feet above 


the bottom. 

3. The bottom is a plain of solid lavas, entirely open to day, 
which may be traversed with safety; over it there are pools of 
boiling lava in active ebullition, and one is more than a thousand 
feet in diameter. ‘There are also cones at times from a few yards 
to two or three thousand feet in diameter, and varying greatly in 
angle of inclination. ‘The largest of these cones have a circular 
pit or crater at summit. 

Compare these characters severally with the lunar craters, and 
an identity will be perceived even to the ledge that surrounds the 
lower pit, and the various forms of the cones. A large number 
of the lunar craters have an inner circle either as a terrace or ridge. 
The ledge within 7%mocharis (figure 1) is very similar to that of 
Kilauea, and is continued around the whole pit unbroken as in 
the Hawaiian crater. The other figures illustrate the same fea- 
ture in different conditions. Some of them too contain circular 
areas with the rim scarcely elevated, (figure 2,) and others raised 
into cones, (figure 3): and so, in Kilauea, there are at times boil- 
ing lakes in the bottom plain, and other pools constitute the sum- 
mits of cones which they themselves have formed. ‘'T’o appre- 
ciate the comparison, it must be remembered that the Hawaiian 
pit-crater is upwards of three miles in length, and averages near- 
ly half this in breadth ; and that the largest boiling pool, though 
more than a thousand feet in diameter, is still a small spot in the 
extensive area. During times of greater activity, the whole pit 
is in every part lighted with the fiery lavas, overflowing at times 
from the numerous lakes, and jetted from the many cones. 


{ 
| 
| 
| 


J. D. Dana on the Volcanoes of the Moon. 343 


The circular or slightly elliptical form of the moon’s craters 
is also exemplified to perfection. For the lakes of Kilauea have 
this shape ; and although the pit itself is oblong, owing to its sit- 
uation on a fissure, other large though extinct pit craters of Mount 
Loa are quite as regularly circular in form. Some are twins; 
that is, are made up of two or three coalescing circles. 

We have chosen Kilauea for these illustrations because it is now 
in action, and the features appealed to have been familiar to us, 
since the first publications of Admiral Byron, and Rev. Charles 
S. Stewart. I may add that the facts are finely illustrated in the 
Narrative of the Exploring Expedition by Capt. Wilkes,* and 
they will be farther detailed in the Expedition Geological Report 
on the Hawaiian Islands, now in course of preparation. The 
exact application of these facts, as far as regards general features, 
to the summit crater of Mt. Loa, will be found fully sustained 
by the plans and views accompanying the Narrative. 

Whence all this close resemblance to the lunar craters, while 
other volcanoes are so different? It arises from the fact that the 
action at Kilauea is simply boiling, owing to the extreme fluidi- 
ty of the lavas. The gases or vapors which produce this appear- 
ance of active ebullition, escape freely in small bubbles with lit- 
tle commotion, like the jets over boiling water; while at Vesu- 
vius and other like cones they collect in immense bubbles before 
they accumulate force enough to make their way through; and 
consequently the lavas in the latter case are ejected with so much 
violence, that they rise to a height often of many thousand feet 
and fall around in cinders. This action builds up the pointed 
mountain, while the simple boiling of Kilauea makes no cinders 
and no cinder cones. Still, although the lavas of this crater are 
not thrown to a great height, they may make cones of any an- 
gle, even by overflowing alone ; especially by small or partial 
overflowings, which melt together, cooling at the same time rap- 
idly. They thus sometimes raise a steep rim around a pool. 
This point has been well presented by M. C. Prevost,} and in an- 
other place we shall mention many facts in illustration of it. 

If the fluidity of lavas, then, is sufficient for this active ebul- 
lition, we may have boiling going on over an area of an indefi- 


* See Narrative, Vol. iv, p. 125, and the map of part of Hawaii in Vol. vi. 
t Bulletin de la Soc. Geol. de France, xi, 1839 & 1840, p. 183 
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nite extent ; for the size of a boiling lake can have no limits ex- 
cept such as may arise from a deficiency of heat. The size of 
the lunar craters is therefore no mystery. Neither is their circu- 
lar form of difficult explanation; for a boiling pool necessarily, 
by its own action, extends itself circularly around its centre.* 
The combination of many circles, and the large sea-like areas 
are as readily understood.t 

With so perfect a correspondence, and so satisfactory expla- 
nations by means of an appeal to facts, it is hardly necessary to 
enter a protest against the ordinary view that these craters are 
the result of cinder eruptions.{| We remark only that such erup- 
tions will never take place except from small vents, for the cold 
which gives the viscidity on which they depend, necessarily 
contracts the area. Ina large pool the fluidity is such that the 
rising vapors pass off freely: the ejections over its surface, ex- 
cepting those at the margin, will fall back again into the pool, 
as in boiling water and Kilauea, and could neither rise to the 
height nor make such curves as are represented by Mr. Nasmyth. 
Instead of a large open crater having greater projectile force in 
proportion to its size, it will actually have far less; and within 
certain limits the force may be inversely as the diameter, though 
dependent also on the size of the chimney above. 

Any vents in the moon in which the fires had partially sub- 
sided, would have densely viscid lavas from partial cooling ; and 
in these there would be loftier ejections like those of ordinary 
volcanoes, forming high conical peaks with narrow openings, if 
any, at summit. 

The great depth of the lunar pits seems to require another ele- 
ment for its explanation, in addition to what has been presented. 
This is supplied by the fact of the less specific gravity of sub- 
stances on the moon ; for objects on its surface have but one-sixth 
the specific gravity they have on the earth: that is, iron would 


* Mr. Nasmyth suggests that the quietness of the lunar atmosphere may account 
for the regularity of the circles. 

t M. Rozet observes, in his article referred to, that the moon's craters do not 
resemble those of our volcanoes: and he explains them by supposing that during 
the cooling of the moon’s surface there were whirlpools or circular flowings, which 
carried the scoria from the centre to the circumference, and thus accumulated the 
enclosing ridges. We see no cause for the existence of whirlpools; nor for such a 
result from vortical movements. 

+ See the views and remarks of Mr. J. Nasmyth, loc. cit. 
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weigh but one-sixth what it does here. The lavas would there- 
fore not only be specifically lighter, but would become more 
blown up with the vapors, or more spongy. On the same ground 
too, we understand why the moon’s great craters should so gen- 
erally terminate in a raised rim, while those of the earth, like 
Mount Loa, have very gently sloping sides and summit. This 
raised rim is fully illustrated about the Kilauea pools, as we have 
already stated: but in large overflowings, the earth’s lavas, ow- 
ing to their weight, flow far away by gravity, and this feature is 
therefore never exemplified on the earth on the same grand scale 
as in the moon.* 

We may therefore say unhesitatingly, without fearing an im- 
peachment of our sobriety, that the moon’s volcanoes are in fact 
volcanoes, either extinct or active, although the craters would re- 
ceive comfortably more than a score of Etnas. We also com- 
prehend the important fact, that a cooling globe would become 
at first a scene of great boiling lakes from the hardening of some 


portions ;—that on a farther diminution of heat, these lakes would 


partially cool, excepting points or areas of greatest heat, and thus 
a subdivision of them would result: or else, they would grad- 
ually contract their overflowings, and so, as gradually, contract 
the size of the vent, obliterating all evidence of the former size : 
or again, they would more abruptly contract, and consequently 
form an inner ledge concentric with the outer walls, and perhaps 
also other concentric ledges still smaller. 

This is well illustrated in the figures, and nothing could better 
indicate the mode of action which characterizes the moon’s 
craters, for we may trace out the successive diminutions. In 
Heinsius, (figure 3,) which is forty-eight miles in its longer 
diameter, this is beautifully shown ; there is one low ledge within 
another nearly concentric, and finally a smaller circular pit, of 
twelve miles breadth,—no mean size, though we call it small. 
An outer concentric ridge is also apparent through part of its 
circuit, which may have been a still earlier outline; and being 
lower than the ridge next within, it illustrates the statement, if 
the hypothesis be true, that the larger craters have lower walls. 
It is however possible that it may have resulted from a subsi- 


* The elevation theory of Von Buch has been supported from facts in the moon. 


We offer nothing here on that subject. 
Seconp Series, Vol. If, No. 6.—Nov_, 1846. 45 
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dence in the area around, as has happened at Kilauea. The same 
facts are shown by the mountains Abulfeda and Timocharis ; and 
we have already remarked that the crater of the last mentioned 
has very nearly the features of the Kilauea pit. Again they 
might finally so far diminish their size by the cooling in progress, 
that there would no longer be free ebullition, and the vapors 
having to force their way up, would break through with explo- 
sive violence, producing an alternation it may be of cinder and 
lava eruptions, or cinder eruptions alone at summit, and raising 
up conical pointed peaks. These different phases, in connection 
with fissure eruptions and upliftings from contraction, from both 
which causes ridges might result, give us a complete and com- 
prehensive view of the origin of the moon’s features. 

Are the lunar craters still active? To avery great extent the 
surface has evidently cooled, and whether there are any active 
points is a matter of doubt. But without admitting igneous ac- 
tion at the present time in some parts, how can the facts men- 
tioned with regard to the difference in the light of different por- 
tions of the moon’s surface (p. 341) be satisfactorily explained ? 
This difference may possibly be partly accounted for on the 
ground, (borne out by Kilauea,) that the bottom of a crater may 
have a smoother surface than the declivities or plains exterior. 
Perhaps also there is something attributable to a difference of ma- 
terial, though this is not probable. If these explanations are 
received as sufficient for the craters, they fail of satisfying us 
with regard to the light streaks which are so remarkable about 
some cones—coursing over ridges and depressions without inter- 
ruption. ‘The fact of illuminated walls to a crater when the bot- 
tom is not illuminated, and the general diffusion of light when 
one or more bright areas of small extent may be distinguished, 
are also points not easily understood on the above suppositions. 
May it not be, that we should attribute some of the instances of 
lighted areas to a covering of vapors from the igneous action be- 
neath? ‘The light streaks are not depressions, and therefore not 
broad fissures having the great width they exhibit; but they 
may be regions containing many fissures from which vapors are 
escaping, and by the coalescence of such areas, the summit of a 
crater like Huler might appear illuminated. Such vapors might 
so cover the bottom of a crater that the walls would appear 
brightest. Moreover they might leave the cones within a crater 
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still distinct ; for if spread out at a height of five hundred feet 
above the bottom, they would still in many instances be more 
than ten thousand feet below the summit, and far below too the 
tops of interior peaks. 

As there is little or no water in the moon to aid volcanic action, 
sulphur has probably played an important part in its igneous 
changes ; for this is not only a prevalent means of igneous ope- 
rations on our globe, but occurs in meteoric stones, pyrites being 
one of their common constituents. We may therefore believe 
that, wherever there is action in the moon, sulphur and any other 
vaporizable material present, are constantly escaping either as 
simple vapor or in some gaseous combination, and forming a very 
low covering over certain portions. 

As we have observed, the existence of actual volcanic eruption 
in the moon is still doubtful, and we must look to new facts to 
settle the point. But we cannot doubt that the surface in former 
periods has been everywhere in violent action, and that its pools 
of fire were once measured by scores of miles instead of by hun- 
dreds of yards, as with our existing voleanoes. And many of these 
immense basins remain still open for examination, presenting 
indications of the various changes which accompanied the grad- 
ual decrease of igneous action during the cooling in progress. A 
map of the moon, if there is any truth in these views, should 
be in every geological lecture room; for no where can we have 
a more complete or more magnificent illustration of volcanic ope- 
rations. Our own sublimest volcanoes would rank among the 
smaller lunar eminences ; and our Etnas are but spitting furnaces. 


In continuation, I would ask attention to some thoughts bear- 
ing on our own planet, which are suggested by this study of the 
moon’s surface. 

I. If the earth was once a melted globe, it must have passed 
through the same phases as the moon, with this very important 
difference, that the whole surface during its progress was subject 
to the denuding action of waters, and from the first had valleys 
and sedimentary rocks in progress. Jt must have had originally 
its boiling pools of vast extent; which as the action decreased in 
violence would more or less gradually contract. Are there any 
remains of these great craters? Or have they disappeared by a 
decrease in the volcanic action and thus graduated into existing 
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mountains, or have they been swept away by the changes of 
time? M. von Buch has described a circular area on the island 
of Palma, one of the Canaries,* six miles in diameter, which has 
been compared to a lunar crater, with some appearance of reason. 
It is in fact hardly twice the diameter of Kilauea, which it oth- 
erwise resembles. On Mauritius there is a similar area fifteen 
miles in diameter, surrounded by precipitous walls composed of 
the edges of strata dipping outward.¢ LEither it is a volcanic 
mountain whose centre has fallen in, as suggested by M. Bailly, 
or it is the remains of a great pit-crater. I merely state the fact 
without expressing an opinion. Other instances might be men- 
tioned, but this will suffice. At the present period, few active 
boiling pits remain, and Kilauea is the only one whose charac- 
ters have been well determined. ‘The surface fires of the globe 
have so far subsided in action, that in nearly every existing vol- 
cano, cinder-ejections characterize the action at summit, and erup- 
tions of lavas in streams are confined to fissures through the sides 
and flanks of the mountain. 


Il. We are led by the facts displayed, to remark also on the 
origin of the mineral constitution of igneous rocks. 

It has been a difficult problem for solution, why volcanic re- 
gions should have a centre of solid feldspathic rocks, unstratified 
and compact, while the exterior consisted mainly of basaltic 
lavas. Scrope, Von Buch, and other writers on volcanoes, have 
mentioned instances of this structure; and it seems to charac- 
terize generally the large volcanic mountains. It is well exhib- 
ited when the elevations are cut through by gorges; and when 
not, the clinkstone appears often at the summit of the cone or 
dome. ‘The explanations we here venture, proceed on two 
principles : 

1. The motion which belongs to a boiling fluid. 

2. The less fusibility of feldspar than the other ingredients. 

In the great boiling pools, there will necessarily be a rising of 
the fluid, in the hotter part, and a flow away towards either side, 
producing a kind of circulation. 'This is no hypothesis, as the 
fact may be witnessed in any boiling cauldron; and the lavas of 
Kilauea are a visible example of it. The ebullition in lavas 


* Desc. Phys. des Iles Canaries. Paris, 1836, p. 281. 


+ Darwin's Volcanic Islands. London, 1844, p. 30. 
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on the earth, proceeds principally from the vapors of water and 
sulphur, which are constantly rising through them, inflating them 
more and more as they ascend, and finally escaping in bubbles 
at the surface. Now the feldspar being the less fusible part of 
the lavas, would thicken somewhat, wherever the temperature 
became too low for complete fusion; the more liquid portion 
would then ascend most easily, bein’ carried along by the infla- 
ting vapors, and much of the feldspar would thus be left behind, 
and it might be in a nearly pure state. 'The centre of the vol- 
cano under this action, becomes necessarily feldspathic. 'The 


summit might therefore eject either basaltic or feldspathic rocks 
from the material of the vent; though when the action was 
violent and deep, it would eject feldspathic rocks alone. 

At the same time the basaltic lavas, descending laterally in 
this system of circulation along the sides of the great central con- 


duit, may pass out/as flank eruptions through fissures. Besides, 
there will also be basaltic ejections from sources of lavas at a dis- 
tance from the central conduit, where they have not been sub- 
jected to the separating process described ; and this may be the 
more common source. 

Mountains with a feldspathic centre, and basaltic layers form- 
ing the circumference, are therefore quite intelligible without 
supposing the feldspar to have been first thrown up, or appealing 
to a different system of fissures for their origin, and the examples 
which the moon presents, are more extensive than is necessary 
to explain the widest facts on the earth.* 

In these remarks we have spoken of the lavas as consisting 
mainly of feldspar and augite, their more common constitution ; 
but we use the terms in a general sense, understanding by feld- 
spar one or another of the feldspar family of minerals, and by 


* It is common to say that certain domes of trachyte were thrown up in a pasty 
or imperfectly fluid state,—in order to account for the fact that there is no appear- 
ance of the rock's having flowed in streams. Without intending to refer the ori- 
gin of these domes to any particular cause, I would suggest the query, whether, 
if their formation was subaérial, this pasty state does not necessarily imply that 
the ascending vapors would have found some difficulty in escaping, and would 
have broken through with explosions, as explained in the foregoing pages; and con- 
sequently that there would have been scoria and cinders accompanying the ejec- 
tions? or may we believe it probable, that the paste was so dense that water 
would not make its way up and escape as vapor? Is this last supposition borne 
out by any existing example of subaérial volcanic action? 
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augite the remaining fusible material, whether ordinary augite 
(silicate of lime, magnesia and iron) or silicates of one or more of 
these bases or alumina in other combinations. 

There is some difficulty in applying this hypothesis to particu- 
lar cases, on account of our ignorance of the actual fusibilities of 
the materials of the lava, in the condition in which they are pla- 
ced ; for we know that an infusible mineral may be held in fu- 
sion under certain circumstances, or with certain mineral associa- 
tions, far below the temperature at which it fuses: or, previous 
to the commencement of cooling it may be in some other combi- 
nation. 

We should infer that the process which separates the feldspar, 
would also separate any excess of the more infusible mineral 
quartz. This may not follow: still it is a remarkable fact that 
the quantity of quartz contained in trachyte is often in great ex- 
cess, as analyses have shown. But why is not the infusible min- 
eral chrysolite also detained? The fact appears to be, that it is 
of subsequent formation. 'The small proportion of silica it con- 
tains implies a deficiency of this substance, while, as we have 
stated, in the feldspathic rocks there is often an excess. It may, 
therefore, under certain circumstances proceed from the basaltic 
material, for its elements are the same in different proportions. 
Subsequent investigations may give us more light on this point. 

The general principle which we have above brought forward, 
is well illustrated in the fact that the scoria or surface glass of 
any vent, where it occurs, is the most fusible part of the lava, 
consisting in general of ferruginous or alkaline silicates, and con- 
taining no magnesia. On account of the diminished heat, this 
material alone remains sufficiently fluid to be inflated and borne 
up to the surface by the rising vapors: and this takes place in 
spite of superior gravity. 

We hence comprehend the rapid cooling which characterizes 
ejected lavas, for only a part of the material is in complete fusion. 

The actual nature of the cooled igneous rock may be more cor- 
rectly understood, if we consider that the minerals present will 
depend, not only on heat and pressure and the causes above allu- 
ded to, but also on rate of cooling. The effect of slow cooling 
is exemplified in the feldspathic centre of a volcanic mountain. 
Being wholly enclosed by rocks, the heat of fusion passes off 
slowly, and owing to the pressure of its own superincumbent 
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portions, the rock is compact. Whatever augite may be present, 
instead of appearing as augite, will take the form of hornblende, 
a mineral which requires slow cooling, and differs from augite in 
the crystalline form which it thus receives. In corroboration of 
this statement, hornblende is common in trachytes and such feld- 
spathic rocks. ‘The same remarks apply to mica: and other min- 
erals also may form according to the elements present. Chryso- 
lite is not met with: it occurs only where there is a more rapid 
rate of cooling, as in the formation of ordinary basaltic rocks or 
lavas. 

Farther we observe that with a still more gradual rate of cool- 
ing, the whole feldspathic rock becomes crystalline in texture 
like a granite or syenite, and it is well known that granite-like or 
syenitic rocks or peaks occur in some volcanic regions, whose 
interior has been laid open by denudation. Many minerals too 
might crystallize under these circumstances, which with more 
rapid cooling would not be distinguishable. 

The boiling process in a large volcano, therefore, in connection 
with the circumstances of temperature, rate of cooling, the fusi- 
bilities of different minerals, and the other causes alluded to, will 
account for the various features, positions and relations of igne- 
ous rocks, and for many facts relating to the distribution of igne- 
ous minerals.*¥ We may hence reasonably infer that granite and 
granite minerals may form under the same circumstances, if the 
elements are present in the material in fusion ; for the syenites al- 
luded to are closely allied rocks in texture and character. Ata 
former meeting of this Association, it was suggested by me that 
some regions of granite peaks may have been centres of ancient 
igneous action ; and their being surrounded or bordered by horn- 
blendic rocks, seems to point to some actual analogy with the tra- 
chytic centres and basaltic circumference of mountains admitted 
to have been volcanic. 

The opinion that the nature of the resulting rock is directly 
connected with the nature of the rock which had entered into fu- 
sion, cannot be maintained if the above views be true. On the 
contrary, it appears that while the result may thus be varied, the 


* The general causes referred to, act under the guiding laws of crystallogeny, 
which laws regulate the particular positions of minerals according to the principles 
exemplified in segregations or radiated crystallizations, and the laminated or clea- 
vable structure of igneous rocks. 
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mode of distributing minerals in a volcanic focus by the boiling 
process, may produce from the same material, rocks of a predom- 
inant feldspathic character in one place, and rocks of a hornblen- 
dic or augitic character in other places. Simple feldspathic gran- 
ites may be fused and ejected as feldspathic rocks, like those of 
porphyry dikes. But it is an interesting fact, that the rock of 
most dikes is of the augitic (or hornblendic) kind, like the dikes 
of volcanoes that rise from sources in which the separating 
process could not have been operating.* 

We also arrive at the important conclusion, that rocks perfectly 
compact in texture may be of subaérial origin, as we have _pres- 
sure from the fluid lavas themselves in the voleanic focus. 

Another deduction proceeds from the facts stated ;—that the 
same igneous rocks may occur of all ages, provided the atmo- 
sphere or waters of the earth were not too warm for the more 
rapid rate of cooling required for uncrystalline rocks. Scorias, 
basalt, trap, porphyry, syenite, granite, have no relations to one 
epoch rather than another, beyond what may depend on the cir- 
cumstance just mentioned. Whenever therefore in the history 
of the world, the variations in heat, pressure, and rate of cooling, 
now possible, may have taken place, similar rocks to those of the 
present day may have been in progress :—and as far as the varia- 
tions of former times, in these respects, may now take place, for- 
mer rocks and minerals may still be in progress. In this state- 
ment it is implied that the necessary elements are present in the 
fused material. 


Ill. Origin of Continents.—The moon gives us hints on anoth- 

er topic of great interest, relating to the distribution of land and 
~ . 

water on our globe. We have mentioned that there is a large 
area covering nearly one third of the hemisphere facing the earth, 
which is mostly free from volcanoes, while on other parts the 
craters are closely crowded together. We may therefore reason- 

* Mr. Darwin has accounted for the distribution of feldspathic and augitic rocks 
in volcanoes, on the ground of their different specific gravity. But with this cause 
alone, the lower parts of the feldspathic peaks should be expected to contain the 
heavier augitic material, which is not the case. He also argues that the feldspar 


would rise in the fluid as crystals, and so the augite sink. But we know in the first 
place, that crystals do not appear till incipient solidification, and if the augite and 
feldspar were both in distinet crystals, where would be the fusion? Again, the 
feldspar rocks are amorphous, except with a very slow rate of cooling; and how 
then can the existence of appreciable crystals be assumed ? 


| 
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ably infer, that over this naked portion, the surface first became 
solid, and has therefore cooled the longest and to the greatest 
depth. Consequently, the contraction from cooling, which was 
going on, would take place most rapidly over the thinner and 
more yielding volcanic portion; and unless the ejections made 
up the difference, this part would become somewhat depressed. 
A melted globe of lead or iron in the same manner, when cooling 
unequally, becomes depressed by contraction on the side which 
cools last. Now on our own globe, the continents have to a ve- 
ry great extent been long free from volcanic action. A glance at 
a map of Asia and America will make this apparent. It is usual 
to attribute this almost total absence of volcanoes from the inte- 
rior of the continents to the absence of the sea; but it is fatal to 
this popular hypothesis, that the same freedom from volcanoes ex- 
isted in the Silurian period, when these very continents were 
mostly under salt water, a fact to which the wide spread Silurian 
rocks of America and Russia testify. Over the oceans, on the 
contrary, all the islands excepting the coral, are igneous—and the 
coral may rest as we have reason to believe on an igneous base. 

It is therefore a just conclusion that the areas of the surface 
constituting the continents were first free from eruptive fires. 
These portions cooled first, and consequently the contraction in 
progress affected most the other parts. ‘The great depressions oc- 
cupied by the oceans thus began; and for a long period after- 
ward, continued deepening by slow, though it may have been 
unequal, progress. 'This may be deemed a mere hypothesis; if 
so, it is not as groundless as the common assumption that the oceans 
may have once been dry land, a view often the basis of geologi- 
cal reasoning. 

Let us look farther at the facts. Before the depression of the 
oceanic part of our globe had made much progress, the depth 
would be too shallow to contain the seas, and consequently the 
whole land would be under water. Is it not a fact that in the 
early Silurian epoch nearly every part of the globe was beneath 
the ocean? So we are taught by the extent of the formations. 
The depth of water over the continental portions would be very 
various ; but those parts which now abound in the relics of ma- 
rine life, were probably comparatively shallow, as amount of pres- 
sure, light, and dissolved air, are the principal circumstances in- 


fluencing the distribution of animals in depth, and acted former- 
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ly, we may believe, as at the present period. Here then we see 
reason for what has been considered a most improbable supposi- 
tion, the existence of an immense area covered in most parts by 
shallow seas and so fitted for marine life. 

If we follow the progress of the land, we find that with each 
great epoch there has been a retiring of the sea. In the coal de- 
posits we have an abundant land vegetation. Subsequently, the 
progress on the whole was giving increased extent and height to 
the land and diminishing the area of the waters. Instead there- 
fore of a bodily lifting of the continents to produce the apparent 
elevation, it may actually have been-a retreating of the waters 
through the sinking of the ocean’s bottom. ‘The process how- 
ever has not been a continuous one: for during each epoch,—the 
Silurian and the more recent,—there have been subsidences as 
well as seeming and actual elevations, and various oscillations of 
the continental surface, from subaérial to submarine and the re- 
verse. When contraction had once taken place over the conti- 
nents as well as under the ocean, there may have afterwards been 
expansions again through the return of heat from some cause. 
And thus various irregularities have taken place, such as the rocks 
indicate. In the tertiary period and since, the apparent rise of 
the land has been still to some extent in progress. And is there 
any evidence that this could have arisen from a sinking of the 
ocean’s bed? ‘The evidence is undoubted. For Mr. Darwin has 
shown satisfactorily, (and farther observations to the same end, 
and to many interesting conclusions, will be presented in the wri- 
ter’s geological report on the Pacific), that a subsidence of some 
thousands of feet has taken place since the corals commenced 
their growth. Every coral island is a register of this subsidence.* 

And why should not the ocean’s bottom subside, as well as the 
land? What has given the continental portions of our globe 
their elevation, as compared with other parts, if not the unequal 
contraction of the whole? Can we safely affirm—in words of 
high authority—“ that the stability of the sea and the mobility of 
the land are demonstrated truths in geology,”+ when mobile land 
forms also the bed of the ocean, and its changes must affect the 


* See Silliman’s Journal, xlv, 131, 1843. 
t Leonard Horner, Esq., Anniversary Address before the Geological Society of 
London, January, 1846; Quarterly Jour. of the Geol. Soc., No. 6, p. 199. 
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stability of the superincumbent waters ; I ask, can we safely make 
this affirmation, until we know something more certain than past 
investigations have revealed, about the geological history of the 
two-thirds of the surface of our planet that are concealed be- 
neath its oceans? 

In our conclusion from the above reasoning, we fall in nearly 
with the views presented by a distinguished French geologist, M. 
C. Prevost, who has argued with much force in favor of subsidence 
as acause of the apparent elevation of the land: though it may be 
right to state that these conclusions were arrived at previously to 
seeing his memoir.* There appear to be many objections to the 
opinions of M. Prevost, as they are expressed by him, inasmuch 
as no allowance is made or admitted for minor disturbances and 
actual elevations by subterranean forces. His views however are 
well worthy the attention of the geological enquirer. 

* ‘The principles explained place the general theory of change of 

level by contraction upon something better than a hypothetical 
basis, and are believed to explain the actual causes by which the 
changes have been produced. ‘They correspond moreover with 
the view that ruptures, elevations, foldings and contortions of 
strata have been produced in the course of contraction. ‘The 
greater subsidence of the oceanic parts would necessarily occasion 
that lateral pressure required for the rise and various foldings of 
the Alleganies and like regions. 


* The general theory of changes of level by contraction and expansion, and the 
rise thus of continents, was first presented by Mr. Babbage and De la Beche. M. 
C. Prevost takes the different ground that all seeming elevations are the result of 
subsidence. His propositions are as follows, (Bulletin de la Soc. Geol. de France, 
xi, 1839 a 1840, p. 186) :— 

“1. Que le relief de la surface du sol est le résultat de grands affaissements suc- 
cessifs, qui, par contre-coup, et d'une manitre secondaire, ont pu occasionner acci- 
dentellement des élévations absolues, des pressions latérales, des ploiements, des 
plissements, des ruptures, des tassements, des failles, etc.; mais que rien n’auto- 
rise & croire que ces divers accidents ont été produits par une cause agissant sous 
le sol, c’est-a-dire par une force soulevante ; 

“2. Que les dislocations du sol sont des effets complexes de retrait, de contrac- 
tion, de plissement et de chute ;”’ 

“3. Que les matiéres ignées (granites, porphyres, trachytes, basaltes, lavas,) loin 
d'avoir soulevé et rompu le sol pour s’echapper, ont seulement profité des solu- 
tions de continuité qui leur ont été offertes par le retrait et les ruptures, pour sortir, 


suinter et s’épancher au-dehors.”’ 
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Art. XXXI.—Description of three varieties of Meteoric Iron. 
—1. from near Carthage, Smith County, Tennessee ; 2. from 
Jackson County, Tennessee ; 3. from near Smithland, Living- 
ston County, Kentucky; by G. Troost, Prof. in the Univer- 
sity of Nashville, ‘Tennessee. 


1. Meteoric Tron from Carthage, Smith County, Tennessee. 


In vol. xlix, p. 336, of this Journal, I published a descrip- 
tion of four varieties of meteoric iron, one of which was of the 
highest interest as its fall had been witnessed by several per- 
sons. My collection has since been augmented by three other 
newly discovered specimens. A friend of mine, Samuel Morgan 
of Nashville, learned sometime in 1844 that a large mass of 
some metal had been found in Smith County near Carthage, Ten- 
nessee, which was considered as silver, and a small sample of it 
was given to him which we both recognized immediately as me- 
teoric iron. Mr. Morgan immediately endeavored to learn its his- 
tory and to get possession of it; but as I observed above, it be- 
ing considered a precious metal, he failed, and every thing was 
enveloped in mystery, till it became known that it was not 
silver. He learned then that it was in the possession of a black- 
smith, that it was found about a mile from Carthage the County 
seat of Smith County, and Mr. M. obtained it last year for a moder- 
ate price. It weighed 280 pounds—an oblong shapeless mass, its 
surface showing here and there some projecting octahedral crys- 
tals. A piece of it was sawed off weighing 39 lbs. which now 
forms one of the ornaments of my cabinet. This magnificent 
specimen has a polished surface of about 12 by 9} inches. None 
of the metallic meteorites, that I have seen, exhibit such beauti- 
ful Widmannstattean figures which have become visible on its pol- 
ished surface, without the aid of acid. It shows rhomboidal and 
triangular sections which are generally a full inch, and a few, 
more than an inch, in length. ‘These figures cover uniformly the 
whole of the polished surface. No heterogeneous materials are vis- 
ible init. ‘There is only one cavity of about | inch on its surface. 

The unpolished part is partly crystallized and partly amorphous 
and compact. Some crystals (parts of octahedrons) project for 
more than an inch above the mass. The iron is very tough and 
malleable, and, as it contains no traces of pyrites, not susceptible 
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of being acted upon by atmospheric agencies. A partial analy- 
sis has convinced me that it contains a notable proportion of 
nickel ; the other components I have not ascertained. 


2. Meteoric Iron from Jackson County, Tennessee. 


[ am also indebted to my friend, S. Morgan, for the knowledge 
of a variety of meteoric iron which is found in Jackson County 
in this state. Mr. M. received only a sample of it, but its histo- 
ry, quantity and locality are still kept in profound secrecy, as it 
is yet considered as silver and its owner is looking out for its 
original deposit. ‘The piece in my possession weighs 15 ounces. 
It is an accumulation of large crystals, some of an octahedral, 
others of a tetrahedral form—of a very soft malleable iron. Its 
bold and solid erystals distinguish it from the other ‘Tennessee 
meteoric iron. 

It was accompanied by some fragments of the crust of mete- 
oric iron weighing 3! ounces. It is a hydroxide of iron of a 
brown and yellow color, penetrated here and there with metallic 
iron and resembles the crust of the Sevier County iron; but the 
iron itself differs very much from the last named iron. ‘This 
crust and the bold erystalline structure, shows that the original 
mass must have been large. 


3. Meteoric Iron from Livingston County, Kentucky. 
Some six or seven years since a piece of metal was handed 
me with the request that I would see how much silver it con- 
tained. When I told the person, who showed it, that it did not 
contain silver and was only iron, he became displeased and de- 


varted without answering my queries as to its locality, quantity 
yq y; 


etc. Some years after I received another piece of it from a dif- 
ferent person. I convinced him that it was iron, but all the in- 
formation I could obtain was that an abundance of it was found, 
and as he intended to purchase the land on which it occurred, he 
refused to mention the locality but promised to send me a large 
piece of it. ‘The man did not keep his promise and I have not 
heard of him since. But some time last year Colonel Player 
of Nashville mentioned to me that he had the offer of a tract of 
land on which such iron ore (showing the identical meteoric 
iron) was found in abundance—he thought it was ore of an ex- 
cellent quality—that it did not require any preparation and could 
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be worked in the same state it was found in, showing me a cold 
chisel made of it. I told him to examine the land and see 
whether an abundance of it really did exist, mentioning at the 
same time, that I was convinced that but a single, or at least 
very few pieces of it could be found, because it was meteoric 
iron, Which, so far as is known, falls only in single masses. 
Colonel Player went to the spot and then learned that only a 
single piece of it had been found. From this gentleman I learned 
that the original piece was pretty large but that it had been cut up 
and worked in the blacksmith shop; that the only piece now ex- 
isting in its natural state, and which he had in his possession was 
of about 8 or 10 pounds; part of it, together with the cold chisel 
mentioned above, is now in my possession. 

This piece weighs 43 pounds. It is a remarkable variety, has 
a fine granular fracture, similar to that of steel, is very compact, 
and has no traces of crystals, or of a crystalline structure. It isa 
shapeless mass and has a rough surface, where it has not been 
cut—it has the properties of steel; in fact the above mentioned 
chisel is equal to one made of cast steel. An incomplete analysis 
has given me 10 per cent. of metal mostly nickel. It was found 
near Smithland, Livingston County, Kentucky. 

Nashville, Aug. 17th, 1846. 


Art. XX XII.—A Sketch of the Geology of Texas ; by Dr. Fer- 
DINAND Reamer. (In a letter to the Editors dated New Braun- 
fels, German settlement on the Guadaloupe, in Western Texas, 
Comal County, June 12, 1846.) 


Durine the four months which I have already passed in Texas, 
my time has been employed in the study of its geological rela- 
tions: and although my knowledge of the country is yet incom- 
plete and mostly confined to the western section of the territory, 
I may hope that the following sketch of what I have seen, con- 
sidering the little that is known, will prove of interest to your 
readers, and afford a basis for further investigations. 

It is not a very encouraging fact to the geologist in Texas, 
that only there, where civilization ceases and the wilderness com- 
mences, the geological relations of the country begin to be inter- 
esting. The line which separates the settled part of the country 
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from the hunting grounds of the Indians, is almost exactly iden- 
tical with that which divides the more modern diluvial and allu- 
vial deposits from the secondary formations. The three points, 
lying in the same straight line, San Antonio di Bexar, New Braun- 
fels, (the German settlement on the Guadaloupe, ) and Austin, are 
alike the extreme frontier parts of Western Texas, and the limit 
of the cretaceous deposits of the upper country towards the south- 
east. In the few observations which I have to make, I shall 
therefore separate the particulars relating to the lower country 
from those bearing upon the secondary formations in the section 
of country lying beyond the just mentioned line. 

The route by which I reached the northwestern section of the 
country, leading through Houston, San Felipe, Austin, Colum- 
bus on the Colorado, Gonzales and Seguin, is nearly devoid of 
any geological interest; you see no solid rock in place through 
the whole distance, excepting irregular layers of a coarse calca- 
reous sandstone of very modern origin, exposed on the steep 
banks of some of the rivers. ‘The surface is elsewhere a thick 
diluvium of loose materials consisting either of a fertile vegeta- 
ble mould, or of rounded pieces of hydrate of iron—as over the 
barren section between San Felipe and Columbus—or of sand 
and gravel, as near Gonzales and elsewhere. 

The gravel and sand are of some interest on account of the 
abundance of fossil wood which they contain at many different 
places. I saw numerous localities of it between San Felipe on 
the Brazos, and Gonzales, and in the valley of the Colorado be- 
tween La Grange and Austin. ‘This petrified wood is often 
found in large pieces, and it is said that occasionally whole trunks 
of trees are met with, which however I have not myself seen. 
The fossilization of the wood is generally imperfect, the silex 
into which it has been turned showing most minutely the ori- 
ginal structure. Most of the wood is dicotyledonous; but not 
having the leisure or the necessary books of reference, I have 
not made out the species. I have only observed that in some of 
the wood the fibres are extremely close, and the whole structure 
very compact, exceeding any tree in the existing flora of Texas. 

As the gravel and sand in which most of this fossil wood oc- 
curs is generally covered by post oak timber, which alone grows 
on a soil of such sterility, it is a common belief among the far- 
mers of the country that the fossil wood was derived from simi- 
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lar oak trees of earlier growth in the same region. But this is 
evidently a mistake, as the fragments bear distinct marks of hav- 
ing been rolled and transported by water ; and the question arises 
as to the geological formation in which this wood was originally 
deposited and petrified. ‘The gravel where it occurs consists 
chiefly of rounded pebbles of silex, mostly of a reddish color and 
of a similar appearance to the silex of the cretaceous formation 
in the upper country. ‘This might lead to the supposition, that 
the wood as well as the pebbles derive their origin from creta- 
ceous strata. But it is an objection to this view, that no re- 
mains of dicotyledonous plants (the Conifere and Cycadee ex- 
cluded) have hitherto been found in strata older than the tertiary 
deposits, excepting the leaves of Credneria in the green sand of 
Germany ; and moreover, the fossil wood becomes scarce as you 
approach the hilly country where the cretaceous strata are in 
place. We may hope that the doubt will be removed by an ex- 
amination of the eastern section of the country, where the fossil 
wood is said to be still more abundant, and where according to 
Kennedy,* between the Trinity and Nueces rivers, great num- 
bers of petrified trees lie imbedded in the soil. 

The thickness of the diluvial beds diminishes when you ap- 
proach the cretaceous deposits, and when you are near the above- 
mentioned line the cretaceous strata begin to show themselves in 
the deep ravines and gullies; but they do not appear at the sur- 
face until you pass that line. At the same time the topographical 
character of the country entirely changes. Instead of the low 
undulations of the prairies, hills of considerable height with 
sharply defined outline, and but a short distance beyond, real 
mountain ranges show themselves to the north, marking the limit 
between the rolling and mountainous region of Texas. 

The place where I first met with a cretaceous deposit was at 
New Braunfels, exactly where the old Precidio road from San 
Antonio to Nacogdoches crosses the Guadaloupe. Here in the 
bed of the river a white limestone is exposed which looks very 
sumilar to the “chalk marl” of England, and to the “ planer- 
kalk” of Saxony. It is white, rather compact, in some beds 
more marly, and occasionally it contains green particles of silicate 
of iron. ‘The stratification is perfectly horizontal. Some of the 


* Texas, Vol. I, p. 119. 
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strata abound in fossils. The most common species is a small 
Ostrea, similar to Ostrea vesicularis, Lamk., but never growing 
as large and generally not being more than one inch in diame- 
ter. Next to it comes a large species of Exogyra, analogous in 
form to Evogyra costata, Say, but having concentric lamine 
instead of the oblique folds of that species. It certainly is the 
largest species of the genus, as some specimens of it are more 
than nine inches in length. Equally common with this Exo- 
gyra, there are two species of Inoceramus, one of them being 
similar to the Inoceramus Cuvierit, Sowerby, and the other to 
the Inoceramus cripsii, Mantell. The Pecten quadricostatus, 
is also abundant in some beds, a characteristic fossil, widely 
spread in cretaceous deposits. Of the large family of the Bra- 
chiopoda, I saw but a few specimens of T'erebratula gracilis. The 
family of the Cephalopoda is not better represented. I saw two 
species of Ammonite, one of them of the section which the Am- 
monites varians belongs to, and a Nautilus, which certainly is 
nearly allied to the common Nautilus simpler, if not identical 
with it. In one stratum which is only about five inches thick, 
sharks’ teeth of the genus Lamna and other genera abound. 
The same limestone ranges very far on both sides of the Gua- 
daloupe, and every where parallel to the chain of high hills or 
mountains which separate the Indian country from the settled 
part of 'exas. On one side I have followed it as far as Austin 
on the Colorado. The hills, on the slopes of which this city is 
so handsomely situated, consist of limestone with the same mine- 
ralogical and organic characters as that on the Guadaloupe. 
Among the fossils I found here a large Ammonite similar to the 
Ammonites Rhotomagensis, Sowerby. Near Austin also a single 
specimen of the E.rogyra costata, Say, was met with. It seems 
that this species among the fossils of the North American creta- 
ceous formation has the widest range. Besides its most abun- 
dant occurrence in the cretaceous marl of New Jersey and at 
some places in the Southern States, it is mentioned by Feath- 
erstonhaugh* to be frequent at different localities in the State of 


Arkansas. 
From several facts | have obtained, it is certain that the same 
limestone extends beyond Austin much farther to the northeast. 


* Excursion into the Slave States, p. 119. 
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On the other side of the Guadaloupe, the limestone is exposed in 
many places on the road from New Braunfels to San Antonio, 
which leads in a southwestern direction. Where the road cross- 
es the Cibolo, the limestone forms in the bed of the river singular- 
ly shaped rocks, through which the water has eaten its channel, 
and which are teeming with fossils. At San Antonio the lime- 
stone is opened by several stone quarries, and the far famed Ala- 
mo mission has been built of it. West and south of San Anto- 
nio, I have not yet seen the limestone myself, but I have reason 
to believe that it extends much farther in both directions. A spe- 
cimen of the same Exogyra which abounds on the Guadaloupe, 
was brought to me and said to have been found among the peb- 
bles in the bed of the Rio Grande. 

Besides this white marly limestone, there is another series of 
strata to be described. Ascending, from New Braunfels, the range 
of steep hills which stretches to the northwest of this place, as 
soon as you leave the level of the valley, horizontal strata of a 
compact yellowish limestone are seen, resembling very much the 
compact limestone of Italy, and of Southern Europe in general. 
Some of the strata are very siliceous, containing large compress- 
ed nodules of pure dark colored silica. Other beds are so soft 
that they easily decompose through the action of air. Where 
limestone is very compact, hardly any trace of fossils is seen in 
it, but some of the looser strata abound with shells. Among 
them there is a small species of Exogyra, which for its promi- 
nent, spiral beaks and general shape might easily be mistaken 
for a species of Chama or Diceras; it is very common, and in 
some localities occurs in great abundance. ‘l'ogether with this 
Exogyra, there is in most places a new species of Gryphea; al- 
so a smooth and globose 'Terebratula, and occasionally a specimen 
of Pecten quadricostatus. These beds of soft marly limestone 
are not only seen every where on the mountains in the neighbor- 
hood of New Braunfels, but they extend north of this place about 
seventy miles as far as to the Piedernales river, every where con- 
taining the same fossils. Over the same wide range, there are 
other fossiliferous strata of an entirely different character. I saw 
them first in a deep ravine near the narrow rock-bound channel 
of the Guadaloupe, eight miles north of New Braunfels. One 
thick bed of compact limestone contains, in immense numbers, 
certain organic bodies of cylindrical shape. These fossils are 
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generally an inch or two in diameter, twisted both ways, and 
mostly furrowed longitudinally on the surface. At first view I 
was rather puzzled as to their relations, but on closer inspection 
of their internal structure, it became evident that they must be- 
long to the order of the Hippurites, that singular division of shells 
which gives the peculiar fossil character to the cretaceous forma- 
tion of Southern Europe, from Lisbon in Portugal as far as Asia 
Minor along the Mediterranean. Some beautiful specimens of a 
real Hippurites resembling very much a species of Southern 
France, were afterwards met with. In the same beds of lime- 
stone with these Hippurites, several species of bivalve shells are 
found which belong to genera equally characteristic of the Medi- 
terranean cretaceous formations, viz. Diceras and some analogous 
genera. At last in the same beds also occur a large Pecten of the 
same section as the Pecten quadricostatus, besides several univalves. 
Some Hippurites and several species of the Diceras family, 
vere also found on the Piedernales; so that it seems probable 
that the strata just described have a very extensive range. 
Having presented the facts observed, I offer a few general con- 
clusions from them. At first there cannot be the least doubt that 
all the strata just described are equivalent to the cretaceous forma- 
tion of Europe. ‘The identity in the general character of the fos- 
sils incontestibly proves it. It is more doubtful to which division 
of the cretaceous formation they ought to be referred. So much 
however is certain a priori, that they do not represent the lowest 
divisions of the cretaceous system; since among the organic re- 
mains there are no characteristic fossils of the lower green sand 
or of the gault. The fossils of the white marly limestone first 
mentioned indicate an age not older than that of the “chalk 


marl’ of England in the series of the cretaceous deposits of 


Europe. We might even be inclined to believe those strata equiv- 
alent to the white chalk of Europe, if some of the most charac- 
teristic fossils of the chalk among them especially the Belemnites 
mucronatus were not wanting altogether. The system of strata 
partly consisting of compact siliceous limestone, and containing 
fossils of the Hippurite order, next described, belong still high- 
er in the European series; for near New Braunfels they cer- 
tainly lie above the marly limestone. From some observations 
however made at other localities, | have reason to believe that 
the two systems of strata are not every where so distinctly sepa- 
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rated, and form together a single continuous succession of strata 
of nearly the same age; and with regard to the age we can at 
present only say that the beds belong to the upper division of, the 
cretaceous formation. It is interesting to compare these creta- 
ceous deposits with the cretaceous strata of New Jersey, Virginia, 
etc. In the latter regions we find beds of a loose calcareous 
marl and of ferruginous sand, representing the upper division of 
the cretaceous formation. In their fossils and also their miner- 
alogical constitution they bear a striking analogy to some depos- 
its of England and Germany. In Texas, we have a system of 
rocks which equally correspond to the upper division of the cre- 
taceous formation, but of a very different character and not con- 
sisting like those just mentioned of loose unconnected materials, 
but partly at least a very compact siliceous limestone. By their 
fossils as well as the composition of the rocks they are closely 
allied to the cretaceous formation as it is developed in the south 
ot Europe along the Mediterranean. 

A new and interesting analogy in the geological constitution 
of the two continents has thus been ascertained, proving the gen- 
eral similarity of physical condition and of the laws of organic 
lite in both hemispheres during the period when the cretaceous 
strata were originally deposited. 

Still another observation of a general character remains to be 
stated respecting these cretaceous deposits. About 20 miles north 
of Fredericksburg, the new German settlement on the Piedernales 
river, a rock more than one hundred feet high with nearly per- 
pendicular sides stands out from the ground. ‘This rock which 
very probably is identical with that which has been laid down 
on the maps of Wilson and others as “the enchanted rock,” con- 
sists of a rather coarse grained granite. I obtained specimens 
of the granite from some friends of mine who were on the spot, 
and ascertained also that beds of limestone extended to the very 
base of the rock. ‘This fact in connexion with the other one 
that on the San Saba river, silver mines have been worked for- 
merly by the Spaniards in a plutonic rock, seem to lead to the 
supposition that here on the tributaries of the Colorado we arrive 
at the boundary where the stratified rocks of the east side of 
the continent come in contact with the crystalline masses of the 
Rocky mountains. If this supposition is correct, it follows that 
the cretaceous formation is the only one of the whole series of 
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stratified rocks which exists in this part of Texas. From the 
facts observed in Texas, we <erive additional confirmation of the 
hypothesis long since made with great sagacity by M. Leopold 
von Buch and never refuted, that the oolite series of Europe 
have no equivalent on the American continent. 

In the course of this summer I[ hope to extend my investiga- 
tions to other parts of the country, and may be able then to give 
your readers some more satisfactory information about its geolog- 
ical relations. 


Arr. XX XTIL—F'usion of Iridium and Rhodium ; by R. Hare, 
M. D., Prof. of Chemistry in the University of Pennsylva- 
nia.* 


Tis communication respects mainly my success in fusing 
both iridium and rhodium, neither of which in a state of puri- 
ty, had been previously fused. It may be supposed that the glob- 
ule of indium, obtained by Children’s colossal battery, forms an 
exception; but the low specific gravity, and porosity, of that 
globule, may justify a belief that it was not pure; and at any 
rate, the means employed were of a nature not to be at command 
for the repetition of the process—so that iridium might as well 
be infusible, as to be fusible only by such a battery. 

The first specimen of the last mentioned metal, on which I 
operated, was one given me by Mr. Booth, a former pupil of 
Wohler, whom he had assisted in obtaining it by the excelleit 
process devised by that distinguished chemist. ‘This specimen 


* 
TO THE EDITORS. 


Gentlemen—The facts and observations of which the accompanying communica- 
tion is intended to give an account, having been communicated, as they occurred, 
at the meeting of the American Philosophical Society, were published in subsequent 
numbers of their bulletin in the spring and summer of 1842. Excepting in that 
work, I believe they have not yet been published. Under these circumstances, I 
trust that a communication embodying the statements made before the Society as 
above mentioned, may be deemed worthy of republication in your Journal. I have 
lately allowed Mr. Goetz, one of the contributors to the “ Revue Scientifique,” 
published at Paris, to make therefor a translation of this article, accompanied by a 
suitable letter to the editors. 

I am, gentlemen, with esteem, yours very truly, R. Hare. 
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was fused in the presence of Mr. Booth. Subsequently I procu- 
red specimens, warranted pure, severally from the house of Pelle- 
tier at Paris, and from Messrs. Johnson & Cocke, London. An- 
other specimen was given to me by a friend, who had received it 
as pure, from a source on which reliance may be placed ; and last- 
ly, I obtained myself, by Wo6hler’s process, a specimen of about 
sixty grains, from the insoluble residue of platinum ore. All the 
specimens thus procured, were found to be fusible under my hy- 
dro-oxygen blowpipe. The specimen obtained from Johnson & 
Cocke, after repeated fusions by which it was much consolidated, 
weighed sixty-seven grains. During fusion there appeared to be 
an escape of volatile matter, supposed to be osmic acid, arising 
from the presence of a minute portion of that metal, between 
which and iridium, an aflinity of a peculiar degree of energy ex- 
ists. At acertain point of the process, a reaction took place sufli- 
ciently explosive to throw a portion of the metal, in globules, off 
from the support. One of these, about twice as large as the head 
of a common brass pin, proved to be hollow. By prolonged and 
repeated fusion, the metal became more compact and more fu- 
sible. 

Fused iridium has nearly the grain of soft cast steel, with the 
pale whiteness of antimony, and appears to be susceptible of a 
fine polish. Although as hard as untempered steel, it is some- 
what sectile, since when split by means of a cold chisel, the 
edge penetrated about the eighth of an inch before a division was 
effected. By light hammering a corner was flattened without 
fracture, although under heavier blows the mass cracked. — I infer 
that although nearly unmalleable and very hard, iridium may be 
wrought in the lathe. 

I have already mentioned that I fused into a globule a speci- 
men of iridium, obtained by me from the insoluble residuum of pla- 
tinum ore by Wohler’s process. From this globule, while congeal- 
ing, a portion ran out from the inside, leaving a cavity and cov- 
ering one of its sides externally with an incrustation, among 
which crystalline spangles, or facets, were discernible. The spe- 
cific gravity of the globule of iridium, from the specimen fur- 
nished by Messrs. Johnson & Cocke, was taken by Mr. T. R. 
Kckfelt, of the United States mint at Philadelphia and by Dr. 
Boye, both having balances of the greatest accuracy and be- 
ing very skillful in the employment of them. In the first in- 
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stance there was a perfect coincidence in the results obtained, 
21:83 being the numbers found by both of these gentlemen. 
Agreeably to another trial made by Dr. Boyé, using river water 
instead of distilled, the number was 21:78, water being in either 
case about sixty-eight with allowance for the difference of the 
water, and the temperature being above the standard of 60°. The 
specific gravity of the specimen, may then be estimated at 21-80. 

The specific gravity of fused platinum, purified according to 
the instructions of Berzelius, before subjection to the hammer, 
proved in one specimen to be not more than 19°70, although by 
hammering it became equal to 21-23. It is with fused platinum 
that fused iridium should be compared. Of course the specific 
gravity of the last mentioned metal when both are obtained by 
fusion, may be assumed to be one tenth greater than that of the 


former. Moreover as this metal is the only impurity existing in 
the standard platinum of London, of Paris, or of St. Petersburg, it 
follows that a high specific gravity is not to be viewed as a proof 
of purity. Accordingly a specimen of platinum, purified from 
indium by the Berzelian process and which had proved eminently 
susceptible of being beaten into leaf, was found only to be of the 
gravity of 21°16, while that of a specimen of standard Russian 
platinum, very brilliantly white, but inferior in malleability pre- 
sented tome by his Excellency Count Cancrine, as a specimen of 
the purest platinum of the Russian mint, was 21°31. 

Of rhodium, I have fused two specimens, one of five penny 
weights, purchased of Messrs. Johnson & Cocke, the other re- 
ceived through the same channel as the specimen of iridium 
above mentioned*, Rhodium is at least as fusible as iridium, both 
of the specimens alluded to, having been converted into thud 
globules. ‘That procured from Johnson & Cocke, gave a glob- 
ule weighing ninety grains. Ona second fusion, it formed a per- 
fect globule as fluid as mercury; and yet in congealing lost its 
brillianey by becoming studded with crystalline facets all over its 
surface, excepting the portion in contact with the support. ‘The 
facets had the appearance of incipient spangles. ‘The rapidity 
with which they were formed seemed to be anomalous. ‘The 
mass being split by a cold chisel and viewed by a microscope, it 


* One other Jarger specimen from the same source has been fused since the above 
was written. 
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appeared porous immediately beneath the facets. When the mass 
was first fused, I found by the gravimeter the specific gravity to 
be 11-0, which coincides with the observations of Wollaston. 
Yet by acareful trial made at the U. S. mint by Mr. Eckfelt, 
after the second fusion, and the formation of the facet, the speci- 
fic gravity proved to be only 10:8. This is sufficiently explained 
by the porosity above mentioned. In fact the porosity to which 
rhodium and iridium are liable, may render it difficult to find spe- 
cimens of precisely the same specific gravity. 

In sectility, malleability and hardness, rhodium did not appear 
to differ much from iridium, but it is not of so pale a white as 
iridium. The one has the pale white of antimony, the other the 
ruddy hue of bismuth. 

Osmiuret of iridium as existing in the native spangles associ- 
ated with platina ore, or as otherwise obtained, is far more diffi- 
cult of fusion than pure iridium. ‘The propensity to assume the 
crystalline form, and to adhere to it, is even greater in this alloy 
than in the last mentioned metal. On first exposure to the most 
intense heat of the hydro-oxygen blowpipe, some slight appear- 
ances of fusion may be seen, and the spangles or grains may be 
made to cohere. Nevertheless it yields very slowly, and requires 


an expenditure of gas too great to be incurred unless it were for 


the purpose of once well determining the question of its ultimate 
fusibility. This object was obtained completely as respects a 
globule of forty-five grains in weight. The specific gravity of 
this globule appeared to be 20.4, but this result was evidently less 
than that which would have been obtained had there not been 
some minute cavities, which aiter splitting the globule, were de- 
tected by a magnifier. 

The specific gravity of some large spangles of osmiuret of iri- 
dium from South American ore, was by Dr. Boyé found to be 
19°S35. ‘That of some grains heavier but not so flat, presented 
to me by Count Cancrine, was found to be 20.938. 

That the alloy of iridium with osmium should be more diffi- 
cult to fuse than pure iridium, leads to the inference that osmium 
must be the most infusible of the metals, although, like carbon, 
very susceptible of combustion, and capable, like that infusible 
non-metallic radical, of forming a volatile peroxide. Of course 
its liability to oxydizement, would render it impossible to fuse it 
by the hydro-oxygen blowpipe, of which the eflicacy requires the 
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simultaneous presence of oxygen and the most intense heat. It 
might be fused by exposure in vacuo to the discharge of a pow- 
erful voltaic series, by means of the apparatus of which a descrip- 
tion with engravings has been given in a recent volume of the 
Transactions of the American Philosophical Society, and repub- 
lished in this Journal for 1841, vol. xl, p. 303. 

I have obtained osmium by heating the osmiate of ammonia in 
a glass tube with sal ammoniac, agreeably to the instructions 
given by Berzelius. In this way a result was obtained which 
the information given by that distinguished chemist, had not led 
me to anticipate. ‘The tube became coated with a ring of osmi- 
um, which it would be impossible by inspection merely, to dis- 
tinguish from the arsenical ring on the peculiar features of which, 
reliance has been placed for the detection of arsenic. 

It follows from my experiments and observations, that of all 
metallic bodies, osmiuret of iridium is the most difficult to fuse ; 
that rhodium and iridium are both fusible by the hydro-oxygen 
blowpipe, properly employed ; that the former has the rosy white- 
ness of bismuth, the latter the pale white of antimony ; and that 
both of them are slightly sectile though extremely hard and near- 
ly unmalleable ; that indium merely fused, is heavier than platinum 
condensed by the hammer. 'Thus it follows from my experiments 
and from the recent observations of Breithaupt, on some specimens 
of native iridium, that the metal whether in this state or pure as 
obtained by chemical skill and consolidated by fusion, must be 
allowed that preéminence in density which, until of late, was 
given to platinum. 

It may be proper to add that subsequently to the writing of the 


preceding narrative, receiving some large quantities of iridium and 
rhodium, from Johnson and Cocke, my experiments were success- 
fully repeated ona larger scale, but without any result besides 


that of confirming the facts above stated. 


Seconp Series, Vol. II, No. 6.—Nov., 1846. 
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Arr. XXXIV.—On the Meteoric Iron of Texas and Lockport ; 
by Prof. B. Surumany, Jr., and 'T. S. 


Severac notices of the Texas Iron will be found in the former 
series of this Journal.* It was at first said to be not nickeliferous, 
but Prof. Silliman soon proved this statement to be an error. 
We are indebted to the united cupidity and ignorance of those 
who procured this fine specimen of celestial matter, for its being 
made known to science. ‘Two costly, armed, and well organized 
expeditions were sent out for it, and inconceivable difficulties were 
encountered in a wilderness among hostile savages, before they at 
last succeeded in bringing it nearly two thousand miles over land 
to the Mississippi, elated with the confident delusion that it was 
platinum. We have in our possession a large number of original 
manuscript documents, which collectively constitute a full histo- 
ry of the discovery and procuring of this specimen. Our lim- 
its do not permit their publication, nor is it necessary that even 
a full abstract of them should be given. A sufficient account 
of these papers will be found in vol. viii, p. 218, of this Jour- 
nal, 

After this mass was presented to the collection in Yale College 
by Mrs. Laura Gibbs—widow of Col. George Gibbs, so well 
known to all cultivators of mineralogy—a portion of the smaller 
end was sawn off with much difficulty, which when reduced 
to a smooth surface, gave a brilliantly polished face about 
eight inches in diameter, on which is engraved an inscription 
commemorative of Col. Gibbs and the donor, and the weight of 
the mass—1635 pounds. 'This section revealed in a very perfect 
manner the crystalline structure of the mass, by the broad octa- 
hedral cleavages which appeared at one or two points where a 
fracture was made. By a planing machine, the surface of the 


* 1. © Notice of the Malleable Iron of Texas,"’ viii, 218, (1824.) This notice con- 
tains a historical account of the discovery and of the expeditions of Glass and 
John Maley to obtain the mass now in the Yale College mineralogical collection. 

2. “ Analysis of the meteoric iron of Louisiana,” by C. U. Shepard, xvi, 217, 
1829. 

3. A notice of the presentation of this mass to Yale College by Mrs. Gibbs, 
XXvil, 382. 

4. Some further facts concerning the locality and other masses of metallic iron 
in Texas, xxxiii, 257. 
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portion which was removed was rendered quite smooth and level, 
and after being well polished, it was washed with dilute nitric acid. 
The lines of crystallization at once made their appearance in the 
most beautiful manner. ‘The action of the acid was continued 
until the lines were etched boldly enough, to take ink and give 
an impression. ‘The mass was so imbedded in type metal as to 
be capable of passing the copper plate press, and the impressions 
were then taken, of which the accompanying plate is one. This 
mode of proceeding, causes the iron to record its own crystal- 
line character in the most faithful manner. This crystalline 
structure of meteoric iron is found in most but not in al/ the spe- 
cimens of such iron which have been examined. Those who 
have seen the work of Schreibers* will remember the beautiful 
structure of the Agram iron, and many others, developed by 
acids. ‘The Alabama meteoric iront has however no distinct 
crystalline structure. 'The Columbia, South America, has very 
little ; and the supposed meteoric iron from Oswego,t or Scriba, 
in New York, has none. 

The Texas mass is a magnet; its greater diameter is nearly 
in the magnetic meridian, as it is now placed, and in this sit- 
uation it possesses true polarity. One of the artizans employed 
in finishing up the polished face, noticed that the filings of the 
iron arranged themselves on the face in lines parallel to the crys- 
talline planes, as if influenced by magnetic attraction. No large 
masses of pyrites were observed in this mass, though so abun- 
dant in the Lockport iron. This mineral is however not entire- 
ly wanting in the 'Texas iron, as is shown by chemical examina- 
tion; and one or two small lumps of pyrites were encountered 
by the saw, in cutting the section before mentioned. 

Chlorine.—Very soon after the section was made, both of its 
opposite faces were observed to be bedewed with moisture. ‘This 
was washed off with distilled water and the washings tested for 
chlorine by nitrate of silver, with abundant evidence of the pres- 
ence of this element. This exudation soon ceased, and the chip- 


pings of the iron examined by solution in pure nitric acid, and 
testing with nitrate of silver, gave no further evidence of the 
presence of chlorine. We conclude therefore that this iron prob- 


“ Der Meteoreisen. t This Jour., lst. Ser., xxxiv, 332. 
t This Jour., 1st Ser., xl, 366. 
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ably contains in its interior parts, a small portion of chlorine, 
which has escaped from its surface, and hence only the deep 
section of the mass, gave evidence of its presence. 

The frequent chemical examinations, by able investigators, of 
meteoric masses, have shown that their mode of combination is 
frequently peculiar, but so far no new elements in addition to 
those before known, have rewarded the search. Although our 
ideas of the unity and simplicity of cosmical laws are thus enlar- 
ged, we are not yet warranted in the conclusion that the matter 
of meteors is in all respects the same as that of ourearth. From 
the fact that almost yearly additions are made to our list of ele- 
ments, in minerals brought from parts of the earth long known 
and seemingly well investigated; may we not hope that these 
celestial visitors may yet present us from the distant regions of 
space, with some element before unknown? Perhaps an obscure 
affirmative answer is given to this question, by a fact noticed in 
this paper as observed in the Texas iron. ‘Thus far our search 
has been far too limited to authorize us in asserting from the neg- 
ative evidence obtained, that new elements do not exist in meteors. 
The attention of chemists has been too generally confined to the 
detection of a few bodies, which are already recognized as ingre- 
dients of meteoric masses, and no substance has for a long time 
been added to that list. 

We have spent some time in the examination of various mete- 
oric irons and stones, and although we have little that is new to 
present, our researches have not been without interest as showing 
the great general similarity in composition, which characterizes 
this remarkable class of bodies. We present now only the re- 
sults obtained on the Texas and Lockport irons. 


Evvamination of the Texas Iron. 


When this iron is dissolved in hydrochloric acid (A) a very 
small amount of insoluble matter remains, being only about °5 


percentum. ‘This residue is a black powder, (B) interspersed 


with some seales of a leaden gray and containing numerous bril- 
liant metallic plates of a silvery whiteness. It is almost entirely 
macnetie iron, the brilliant scales being either metallic nickel or 
an alloy of iron with a large portion of nickel. 
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The hydrochloric solution (A) afforded no precipitate when 
treated with sulphuretted hydrogen; and the iron being thrown 
down from a portion of it by ammonia, the filtrate was examin- 
ed in vain for cobalt, manganese and zinc. 

The insoluble black powder (B), when digested in aqua regia, 
was partly dissolved, while another portion remained, consisting 
of flakes of graphite, or at least of a very incombustible carbon 
containing a little iron. Sulphuretted hydrogen passed through 
the solution gave a yellowish brown precipitate, which was dis- 
solved by hydrosulphuret of ammonia (C), leaving only a trace 
of sulphuret of copper. The soluble portion (C) was precipita- 
ted by acetic acid, and its color appeared to be orange, but was 
somewhat obscured by free sulphur. The results obtained from 
its examination were anomalous and rather unsatisfactory. It 
fused with nitre and carbonate of soda, forming a mass which was 
soluble in wuter without residue, and whose solution nitric acid 
did not sensibly affect. Treated with nitrate of silver and a dilute 
solution of ammonia, with reference to the detection of arsenic 
acid, it gave a white precipitate in place of the red-brown of the 
arseniate of silver. A part of the solution was treated with 
acetate of lead, and the precipitate obtained, when reduced before 
the blowpipe, gave a globule of lead, which at a red heat evolved 
white inodorous fumes resembling antimony. <A want of suffi- 
cient material prevented any further examination, and the question 
of its true nature is consequently yet unsettled. Antimonic acid is 
precipitated from its salts by any strong acid, which was not the 
reaction of the substance under examination. If not antimony, it 
is probably a new body hitherto unexamined, although such a 
conclusion requires further evidence to warrant its correctness. 
The analysis of 100 parts of this residue (B) gave— 


Phosphorus, . ‘ A: 
Carbon, ‘ 5: 
Antimony? and 2 9-3 


Copper, 5 
92.3 


The iron in (B) is doubtless in the state of magnetic oxyd, and 
as such would make up the deficiency in this analysis. 
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The proportion of nickel and iron in the Texas meteorite seems 
to vary. ‘The mean of several analyses gives us— 
Nickel, ‘ ‘ 8-462 
Insoluble 2 0-500 
Phosphurets, &c. § 


99'873 
The nickeliferous iron, or that part of the mass most rich in 
nickel, seems to have been segregated from the general mass, and 
forms the elevated lines of brilliant whiteness which appear on 
etching a polished surface of the metal. 


Examination of the Lockport Iron. 


The history of this mass was given in this Journal, 1st Series, 
xl viii, 390, and also a preliminary analysis by the late D. Olmsted, 
Jr. For the sake of comparison, we again introduce the figure, 
showing its crystalline structure, and the white and yellow pyrites 


which it contains. 


A quantity of this iron in small fragments was dissolved in 
hydrochloric acid, with the aid of a gentle heat; the solution 
was easily and rapidly effected, and the gas given off, being 
passed through a solution of acetate of lead, was found to con- 
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tain some sulphureted hydrogen, arising from the solution of 
the pyrites with which the mass is impregnated. A small in- 
soluble residue remained in the solution, which was digested with 
a fresh portion of dilute acid without any effect. It was then 
collected and dried; it was partly light and flocculent, but the 
larger portion of it consisted of blackish gray scales, nearly all 
of which was attracted by the magnet. This insoluble residue 
makes up 1:4 per centum of the entire mass of the iron. 

It dissolved in aqua regia, leaving a small amount of finely 
divided chestnut brown matter, so intimately suspended in the 
solution that it did not subside in twelve hours, but still gave 
a brown tint to the liquid. When ignited, it glowed for a mo- 
ment and left a light reddish ash. It dissolved with efferves- 
cence in pure fused carbonate of soda and the mass treated with 
water, gave flocculi of silicic acid. These characters show the 
reddish brown matter to have been either silica with a trace of 
carbon, or silicon, which last Prof. Shepard has already shown 
to exist, in the Oswego iron.* 

Hydrosulphuret of ammonium, threw down the metals from 
the solution in aqua regia, and the filtrate from this was found 
to contain phosphoric acid. 'The metallic sulphurets consisted 
solely of iron and nickel. A careful examination failed to detect 
either cobalt, manganese, or any other metal. 

‘he original hydrochloric solution gave with sulphureted hy- 
drogen, a small precipitate, of which a part was taken up by al- 
kaline sulphurets and the residue consisted only of copper. ‘The 
soluble part was too small to obtain from it definite reactions. It 
was probably arsenic. 

One hundred parts of this insoluble residue gave— 


Silicon ? ‘ ‘ 10-00 
90-00 


The considerable deficiency in this result is probably due to 
the fact that the iron occurs in the compound, as magnetic ox- 
yd, which is here estimated as metallic iron. The quantity of 


* See this Journal, First Ser., vol. xl, p. 366. 
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phosphorus is very little more than is required to form a phosphu- 
ret with the nickel (Ni,P), or with about half of the iron, 
and it is certainly difficult to conceive of the iron as retaining 
its magnetic condition, and resisting the action of hydrochloric 
acid, unless we suppose it to be in the state of magnetic oxyd. 
We may present the following as the constitution of the entire 


iron. 
Copper, ? rr 
Arsenic, § 
Insol. matter. ‘ 1-4 


99-991 


We have as yet no researches on the composition of the pyrites 
contained in these irons, which if we can obtain a sufficient 
quantity of the material, will be discussed on a future occasion. 

It will be seen that we have not noticed the existence of co- 
balt in either of these masses, and as it has generally been spo- 
ken of, as a pretty constant ingredient in meteoric iron, it will be 
well to state the manner in which the examination for this metal 
was conducted. ‘The iron was separated from the hydrochloric 
solution, previously peroxydized, either by an alkaline succinate, 
or as a basic salt by the process of Scherer; the metals still in so- 
lution were then precipitated as sulphurets. From the solution 
of these rendered ammoniacal, the nickel was thrown down by 
caustic potash, agreeably to the directions of Phillips, when hy- 
drosulphuret of ammonium gave no precipitate in the filtrate, 
even after standing one or two hours. <A similar mode of pro- 
ceeding with both of the hydrochloric solutions, and those of the 
residue insoluble in that acid, gave the same results, and was sup- 
posed to prove the absence of cobalt. The oxyds of nickel and 
iron thus obtained, when examined by the blowpipe, gave no ev- 
idence of this metal. 

Yale College Laboratory, July 27, 1846. 
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Art. XXX V.—Report on Meteorites.—lRead before the Ameri- 
can Association of Geologists and Naturalists, at their meeting 
in New York, held September 2d, 1846; by Cuartes UpHam 
Sueparp, M. D., Professor of Chemistry in the Medical Col- 
lege of South Carolina and in Amherst College, Mass. 


Tuts report was undertaken with a view to collect all the in- 
formation within reach, relative to the meteoric productions of 
the United States, (or at farthest those of North America.) In 
the prosecution of the work, however, I have been led to pay at- 
tention to meteorites generally ; at least so far as to classify and 
deseribe the various mineral species they contain, to give a view 
of their chemical constitution, and to treat of some of those re- 
lations familiar to us as geological so far as these are common to 
meteor-mMasses. 

Parr I. 

Description of the Mineral Npecies found in Meteor-Masses. 

The number of species recognized in these bodies is thirty- 
seven. ‘Their natural history properties readily permit them to 
he distributed into the three classes, and under thirteen of the 
orders of the mineralogical system of our earth. But as meteor- 
ites are now, by universal consent, admitted not to be of ter- 
restrial origin, it would obviously be improper to describe the 
species of which they consist under the science of mineralogy, 
although we may perhaps be allowed to borrow temporarily the 
names of its orders; since, in the use proposed, no change in their 
significance is to be made. The natural history treatment of the 
meteoric species will therefore constitute a new science, for which 
the name AsTrROLITHOLOGY is suggested, (from e«ctig a meteor, 
iifo; a stone, and doyos a treatise.) The following is a tabular 
view of the systematic arrangement of the species. 

CLASS I. 
Order \st, Gaseous. 
Sp. 1. Sulphurous Acid. 
Order 2d, Soluble. 
Sp. 2. Epsom-salt. Sp. 4. Vitriolic Nickel. 


Sp. 3. Glauber’s salt. Sp. 5. Copperas. 
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Sp. 6. Hyposulphite of soda, Sp. 10. Chloride of Cobalt. 


(nov. sp. ) Sp. 11. Chloride of Calcium. 
Sp. 7. Hyposulphite of magne- Sp. 12. Chloride of Magnesium. 
sia, (NOV. sp. ) Sp. 13. Chloride of Sodium. 
Sp. 8. Chloride of Iron. Sp. 14. Soluble Silica, (nov.sp. ) f 


Sp. 9. Chloride of Nickel. 


CLASS Il. Order 1st, Haloide. 
Sp. 15. Apatite ? Sp. 17. Sphenomite, (nov. sp.) 
Sp. 16. Apatoid, (nov. sp.) 
Order 2d, Ochre. 
Sp. 18. Dyslytite, (nov. sp.) 
Order 3d, Mica. 
Sp. 19. Mica. 


Order Ath, Npar. 


Sp. 20. lodolite, (nov. sp.) Sp. 23. Pyroxene. 
Sp. 21. Chladnite, (nov. sp.) Sp. 24. Chantonnite, (nov. sp.) 
Sp. 22. Anorthite. 
Order 5th, Gem. 
Sp. 25. Peridot. Sp. 26. Garnet. 
Order 6th, Ore. 
Sp. 27. Limonite. Sp. 29. Magnetic Iron. 


Sp. 28. Chrome-ore. 
Order 7th, Metal. 
Sp. 30. Native Iron, (nov. sp.) Sp. 33. Nickeliferous Steel,(nov. 
Sp. 31. Nickeliferous Iron. sp. ) 
Sp. 32. Native Steel, (nov. sp.) 

Order 8th, Pyrites. 

Sp. 34. Magnetic Lron-pyrites. 
Order 9th, Glance. 


Sp. 35. Schreibersite, (nov. sp. ) 


CLASS IIL Order Sulphur. 
Sp. 36. Sulphur. 
Order 2d, Graphite. 
Sp. 37. Plumbago. 
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Descriptions of the species in the order of the foregoing ar- 
rangement.—Such of the species as are common to mineralogy 
will be passed over with slight descriptions. 


1. Sulphurous Acid.—This gas is freely evolved from a major- 
ity of meteoric stones, at the time of their descent. A fresh frac- 
ture or slight friction develops its odor, very perceptibly, in the 
Bishopville (S. C.) stone. 

2. Epsom NSalt.—This is dissolved out by water from the 
Alais stone, (Berzetivs,) as also from that of Bishopville. 

3. Glauber’s Salt.—Dissolved out from the Bishopville stone. 

4. Vitriolic Nickel.—Dissolved out from the Alais stone in 
small quantity, (Berzenivs. ) 

5. Copperas.—Dissolved from pyritic masses of Cocke Co., 
Tenn. iron. 

6. Hyposulphite of Soda.—bDissolved from the Bishopville 
stone. 

7. Hyposulphite of Magnesia.—Dissolved from the Bishopville 
stone. 

8. Chloride of Iron.—Dissolved from the Claiborne iron, (Jack- 
son, ) and from Asheville (N. C.) iron. 

9. Chloride of Nickel.—Dissolved from the Claiborne iron, 
(Jackson. ) 

10. Chloride of Cobalt.—Contained in red rain which fell during 
half an hour at Blankenberg, Pays Bas., Nov. 2d, 1519, (MM. 
Meyer and Sroop.*) 

11. Chloride of Calcium.—Dissolved out from the Bishopville 
stone. 

12. Chloride of Sodium.—Found in the Stannern stone, 
(ScHEERER. 

13. Chloride of Magnesium.—Dissolved out from the Bishop- 
ville stone. 

14. Soluble Silica.—Dissolved out from the Bishopville stone. 

15. Apatite?—In small, yellowish-green, transparent grains, 
(H=5-0,) found in the Richmond stone. 

16. Apatoid, (Shepard.)—Thus named from its resemblance 
to apatite. It occurs in very minute quantity, in small, yellow, 


* Jour. de Phys., t. Ixi, p. 469. 
t Chladni, ueber Feuer-meteore, Wien 1819, p. 46. 
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semi-transparent grains in the Richmond stone, and still more 
sparingly in that of Bishopville. H.=5-5. It fuses partially be- 
fore the blowpipe on charcoal, at the same time turning black. 
With borax it dissolves into a yellowish-brown glass. It does 
not contain phosphoric acid. 

17. Sphenomite, (Shepard.)—Thus named from its resem- 
blance to sphene. It occurs in brownish-grey (with a tinge of 
yellow,) thin, tabular crystals. H.=5-5. Implanted on crystals 
of black pyroxene, and associated with anorthite in the Juvenas 
stone. Before the blowpipe, it fuses readily into a black glass, 
which is magnetic. It dissolves in borax with effervescence, 
presenting the reaction of sphene. It is soluble in nitric acid, 
with the exception of a heavy white powder, insoluble in ammo- 
mia. ‘The solution contained silicic acid and lime. 

18. Dyslytite, (Nhepard.)—Named from insoluble. 
It is a blackish-brown powder, which is brought to view by the 
action of acids, in the greater number of meteoric irons,—being 
present in them in proportions, varying from 0°25 to 2°25 p.c. It 
consists, according to Berzexivs, of a phosphuret of iron, nick- 
el, and magnesium.* 

19. Mica.—Found, in a single instance, in small, brownish- 
grey, pearly, scales, attached to a mass of nickeliferous iron weigh- 
ing 54 grs., from the meteoric stone of Weston. 

20. Todolite. ( Shepard. \— Named from violet-colored. on 
account of its violet color. Massive ; in angular, somewhat rounu- 
ded grains, (the largest th of an inch in diameter.) ‘Three sets 
of cleavages, whose relations to one another are not clearly to be 
made out. Color, pale smalt-blue. Lustre, vitreous: semi-trans- 
parent: brittle. H.=5:5...6-0. Before the blowpipe, it fuses 
easily and attended with ebullition, into a blebby, colorless glass, 
which while warm, retains a pale amethystine tinge. With bo- 
rax, it dissolves slowly into a perfectly colorless and transparent 
globule. It does not act upon clean iron wire, when heated in 
powder with boric acid. In the state of powder, it was slightly 
acted upon by hydrochloric acid. Ammonia threw down silica 
from the solution, which however did not appear to retain either 


* Whether the silicon I have found in this insoluble residue in the Asheville iron 
forms an ingredient in the present species, or belongs to an independent com] ound, 


I am unable at present to determine 
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lime, or magnesia. It is found in small quantity, diffused through 
chladnite in the stone from Bishopville. 
21. Anorthite—In exceedingly mi- ‘Fig. 1. 


nute, transparent crystals of the form we \ 

here figured. P on M = 94.* Also 

massive, in the Juvenas stone. * M\ 
22. Chladnite, (Shepard.)—-This 

species is named in honor of Chladni, 7 \ 


the scientific founder of this depart- " 
ment of knowledge. It occurs in im- \ 

perfect crystals, some of which are nearly an inch in diameter, 
whose primary form is a doubly oblique prism. ‘Their general 
figure approaches very closely to that of some of the most usual 
forms of feldspar and albite. The natural faces are too rough to 
allow of measurement. By cleavage, which is effected with great 
facility, angles of 120° and 60° are readily obtained. Color snow- 
white, rarely with a tinge of grey. Lustre pearly to vitreous. 
‘Translucent, (in undecomposed fragments semi-transparent.) H. 
= 6°0...6°5. Very brittle. Masses half an inch in diameter are 
easily crushed between the fingers. Sp. gr. = 3°116. Alone 
before the blowpipe on charcoal, it fuses without difficulty and 
with phosphorescence, into a white enamel ; with borax very slow- 
ly, into a transparent glass. It is a ter-silicate of magnesia. It 


forms more than two-thirds of the Bishopville stone. 


23. Pyrorene.—This species is found in Fig. 2. 
very distinct, black crystals in the Juvenas F 
stone, having the form of the figure in the : , 
margin (Rose). It likewise occurs in large 
grained, greenish black, individuals in the 
Stannern stone, and of a pearl-grey color in M M 
that of Chassigny and many others. 2. 

24. Chantonnite(Nhepard).—Named from 
the Chantonnay stone, in which it is found, 
forming compact, black veins and angular r 
shaped masses. Fracture subconchoidal. H. = 6°5...7°0. Sp. 
er. = 3:48. Before the blowpipe, it melts on the edges into a 


dull. black slag. 


* Prof. G. Rose had observed twin-crystals of this mineral in the Juvenas stone, 
but he had suggested that they belonged to the species Labradorite. Ann. de Ch. 


et de Phys, Tom. xxxi, p. ol 
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Pig. 3. 25. Peridot.—in very perfect 
K crystals, (fig. 3, Rose), and in 
rounded, transparent grains in the 
\ iron of Krasnojarsk; also in 
4 | \ irregularly shaped individuals 
| | \4 of a pale, greenish yellow, or 
» greyish white color, diffused 
through most of the meteoric 
stones. 

d 26. Garnet.—In small, rich 
red grains, in no way distinguish- 
able from the variety pyrope, either in hardness, color, fracture, 

or behavior before the blowpipe. In the Nobleboro stone. 
27. Limonite.—In the form of iron-ochre upon the outside of 
the iron-masses, and of iron rust upon the fresh fracture of sev- 


eral of ,the stones. 


Fig. 4. 28. Chrome-ore.—In crystals (fig. 4) in the 

y/4, ~ Ensisheim stone, and in grains, in that of Chas- 

Pf mi signy. It likewise occurs in numerous mete- 
 orie irons. 

/ 29. Magnetic Iron. —Found massive in the 

SF seams and coatings in the iron of Scriba; also 


in the form of a black powder (mixed with 
dyslytite) as a residuum after the solution of certain irons in 
the acids. 

30. Native Iron.—Massive. Sp. gr. = 7-26...7°5. Color iron- 
grey. ‘Tough. Fracture hackley ; subfibrous to granular. When 
etched, it exhibits on its polished surfaces, numerous shining, 
steel-like angular freckles, resembling the shining points which 
appear in certain nickeliferous irons, especially in the spaces be- 
tween the raised silvery lines in the Burlington iron. Sceriba, 
N. Y., and Walker Co., Ala. 

The absence of nickel, chrome and cobalt in the Scriba iron, 
rendered its meteoric origin for a time doubtful; but the subse- 
quent discovery of the Walker Co., Ala. mass, (weighing 165 
pounds, and therefore too large to have been the product of the 
forge, and found in an unsettled region where iron-works never 
existed, moreover possessing the drop-shaped figure of several ac- 
knowledged meteor-masses,) can leave no doubt of its extra-ter- 


restrial source. 
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31. Nickeliferous Iron.—Under this name are probably includ- 
ed two or more species, which will hereafter be distinguished from 
each other. Sp. gr. = 6°5...8°0. Generally very crystalline, 
though sometimes nearly compact. When polished surfaces of 
this alloy are acted upon by dilute nitric acid, they generally af- 
ford very beautiful Widmannstattian figures ; the precise arrange- 
ment of which is rarely identical, except in irons from one and 
the same fall. 

32. Native Steel_—Massive. Highly crystalline: in lamine 


generally parallel, sometimes confusedly crossing. H. = 6°0...6°5. 
Sp. gr. = 7°33...7°-4. Color steel-grey. It yields very delicate 


crystalline lines on being etched. Randolph Co., N. C., and Bed- 
ford Co., Va. 

33. Nickeliferous Steel.—In structure, it much resembles na- 
tive steel. H.=6°5. Sp.gr.=7-117. Color steel-grey, inclined 
to pinchbeck-red. It contains (beside iron and carbon) nickel, 
copper and cobalt. Otsego Co., N. Y. 

34. Magnetic Iron Pyrites ——Primary 
form, rhomboid. Secondary form, a modi- 
fied six-sided prism. See fig. 5. 


Mon = 153° 30”. | 

e ona=117 30. 
| 
Cleavage imperfect. Brittle. Lustre steel- 


like and splendent. Color steel-grey upon i | / 
/ 
the crystalline faces; copper-yellow on frac- 


tured surfaces. Very liable to tarnish; of 
which, steel-blue and red form the most frequent tints. The crys- 
tals are generally hollow, or possessed of spherical cavities. Like- 
wise massive and foliated. Sp. gr.=4:454, (from Cocke Co.,'T’enn ). 

The crystals above described, occur lining cavities in the Rich- 
mond stone :* also, under a more highly modified form, in the 
Juvenas stone.t 

35. Nchreibersite, (Shepard).—Named in honor of the late Carl 
von Schreibers, Director of the Imperial Cabinet at Vienna, and 
a well known author on meteorites. In small, deeply striated 
prisms ; angles indeterminate ; traces of cleavage parallel with sides 
of prism. H. = 4:00. Lustre imperfectly metallic. Color brown- 
ish black. Streak unaltered. Opake. Brittle. Before the blow- 


* See Amer. Jour, Ist Ser., xvi, 201. 
{ Ann. de Chim. et de Phys., t. xxxi, p. 87. 
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pipe, it emits sulphurous fumes; and flows without ebullition into 
a black glass, which is magnetic. With borax, it melts into a 
deeply yellow colored globule while hot, which on cooling be- 
comes paler, and often shows a tinge of green. With tin, it 
forms a glass colored by chrome. The iron present, appears to be 
accidental, arising from the adhesion of magnetic iron pyrites; 
and the mineral will probably be found on complete analysis to 
be a sesqui-sulphuret of chromium. Found in small grains (the 
largest about the size of a rice-grain) in the Bishopville stone. 

36. Sulphur.—This mineral occurs in small, semi-transparent 
grains and in powder, diffused through the Bishopville stone. 

37. Plumbago.—Found in thin coatings between the layers 
of meteoric iron, and in little almond-shaped balls, dispersed 
through the same, in the Cocke Co., ‘Tenn. iron. 

As the whole number of well established mineral species be- 
longing to mineralogy does not exceed three hundred and sev- 
enty, it will appear from the foregoing, that the meteoric species 
already recognized, equal one tenth those of our earth. The 
following table will show how far the meteoric species are com- 
mon to the earth, and how far they are peculiar to the meteors. 


Meteoric species common to the earth. Meteoric species peculiar to meteor-masses. 

1. Sulphurous acid. 1. Vitriolic nickel. 

2. Epsom salt. 2. Hyposulphite of soda. 

3. Glauber’s salt. 3. Hyposulphite of magnesia. 

A. Copperas. 4. Chloride of iron. 

5. Chloride of magnesium. 5. Chloride of nickel. 

6. Chloride of sodium. 6. Chloride of cobalt. 

7. Chloride of calcium. 7. Apatoid. 

8. Soluble silica. 8. Sphenomite. 

9. Apatite ¢ 9. Dyslytite. 

10. Mica. 10. Lodolite. 

11. Anorthite. 11. Chladnite. 

12. Pyroxene. 12. Chantonnite. 

13. Peridot. 13. Native iron. 

14. Garnet. 14. Nickeliferous iron. 

15. Limonite. 15. Native steel. 

16. Chrome-ore. 16. Nickeliferous steel. 

17. Magnetic iron. 17. Schreibersite. 


18. Magnetic iron pyrites. | 
19. Sulphur. 
20. Plumbago. 
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The following is a list of seven of the most abundant of the 
meteoric species, (which are enumerated in the supposed order 
of their prevalence, ) in the aggregate of meteor-masses at present 


known. 
1. Nickeliferous iron. 5. Anorthite. 
2. Peridot. 6. Native iron. 
3. Pyroxene. 7. Chladnite. 4 


2 
4. Magnetic iron pyrites. 


* ths the 


And of these, it is probable, that No. 1 constitutes 
weight of all known meteor-masses; while the seven species ta- 
ken together, form $%ths of such masses. 

The four species out of these seven which are common to the 
earth, (peridot, pyroxene, magnetic iron pyrites, and anorthite, ) 
form too insignificant a part of the crust of our globe to enable 
us to give, even a conjectural expression, in numbers, of their 
amount. 

The contrast is therefore very marked between the mineral com- 
position of the meteor-masses and of our earth. A species whose 
specific gravity is above 7, and which is metallic in its character, 
forms ,°,ths of the former, while all the analogous species (i. e., 
those belonging to the order metal, ) taken together, do not prob- 
ably constitute th part of our globe! This remarkable 
discrepancy however will be much diminished, when allowance 


is made for the loss of all those meteoric stones which have fal- 
len in early times, prior to the period in which mankind have 
begun to collect and preserve them. From the peculiar chemical 
composition of meteoric stones, it is plain, that unless collected 
soon after their fall, they would cease to be cognizable : whereas 
the iron-masses are capable of withstanding almost indefinitely, 
the action of the atmosphere and other destructive agencies to 
which they may be exposed after contact with our earth. 

It is probable then that ,°,°;ths, at least, of the meteor-masses 
known, fell in early times; some of it perhaps, anterior to the 
existence of man on the earth: and if we would form an idea of 
the correspondence between the metallic and the stony meteors 
of those times, we can only do so by comparing the ratio between 
the two during a fixed modern period, within which the masses 
of both kinds have been observed. Taking the last one hundred 
years with such a view, we find in the weight of the two iron- 
falls (Croatia, 1752, and Tennessee, 1835) as set off against that 
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of all the stones for the same length of time, a ratio approxima- 
ting that of one (for irons) to twenty (for stones. ) 

The preponderance of the stony minerals in meteor-masses 
would also appear considerably greater, if we could correctly allow 
for the immense loss of matter which on the explosion of a meteor, 
must often accrue, in the pulverization of a body so weakly cohe- 
rent as i@the majority of the stones. The clouds from whence the 
showers of stones have so often been seen to issue, may be compos- 
ed of the fine dust which has resulted from the complete rending 
of such bodies: while numerous accounts are on record, of the 
precipitation for hours together and over wide areas of country, 
of a fine impalpable powder, whose chemical composition has been 
found, in the general, to correspond with that of meteoric stones. 

But after every allowance is made on the above mentioned 
grounds, it will still remain true that a prevailing metallic char- 
acter and a high specific gravity, characterize the meteoric min- 
erals when compared with those of our own planet. 

Parr II. 
Chemistry of Meteor-Masses. 

The chemical elements thus far known to exist in these bodies, 
are here arranged in the supposed order of their prevalence. 
[ron. 12. Cobalt. 

Nickel. 13. Carbon. 
Magnesium. 14. Phosphorus. 
Oxygen. 15. Chlorine. 
Silicon. 16. Manganese. 
Sulphur. . Tin. 
Calcium. 8. Copper. 
Aluminium. 9. Hydrogen. 
Chromium. ?20. Titanium. 
10. Sodium. ?21. Arsenic. 


tm Ww 


11. Potassium. 
The above elements are among those most frequently found 


entering into the composition of the crust of our globe, (includ- 
ing also its atmosphere.) The individual parallelism in the two 
cases, may easily be seen from an inspection of the following 
table. It would be still more striking, if we knew how to make 
a just allowance for that portion of meteoric matter (the stony) 
which has fallen in early times, and from the nature of its 


a 
| 
| 
= 


Report on Meteorites. 387 


chemical constitution has either suffered, from atmospheric in- 
fluences, a total decomposition, or at least become so much al- 
tered as no longer to be distinguishable. This arrangement of 
meteoric elements, like that given above, is constructed from a 
view of the totality of meteor-masses at present known to be 
in existence, on the surface of our globe. The terrestrial ele- 
ments being arranged also as nearly as possible in the order of 
their abundance, the correspondence they sustain to the meteoric 
group, will at once be discerned by a reference to the numbers by 
which one and the same element is preceded on the two lists. 
The seven elements, among the twenty-eight terrestrial series, 
not yet detected in meteors, are followed each by a star. 


Meteoric Series. Terrestrial Series. 
1. Fe | i. Ox. 
2. Ni. | 2. Si. 
3. Mg 3. Al. 
A. O. | 4. Ca. 
5. Si. | 5. Me. 
6; 6. He. 
7. Ca | 7. K. 
8. Al. 8S. Na 
9. Cr. 9. § 
10. Na. 10. C 
11. K. i 
12. Co. 12. Mn 
13. C. 13. Cl. 
14. P. 14. F.* 
15. Cl. 15. P 
16. Mn. 16. N.* 
17. Sn 17. Ba.* 
18. Cu. 18. Zn.* 
19. H. 19. Pb.* 

Ti. 20. Cu 

221. As. 21. As 
99 Sr.* 
23. Sb.* 
24. Sn 
25. Cr. 
27. Ni. 
28. Co 
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It is scarcely to be doubted but that fluorine will soon be de- 
tected in meteoric stones, inasmuch as it is a frequent constituent 
both of mica and of apatite; the former of which minerals, in 
very minute quantity, has been detected in the Weston stone, 
while the existence of apatite has been rendered highly proba- 
ble, if not certain, in the Richmond meteorite. It is easy to con- 
ceive that several other terrestrial elements belong to the meteors, 
which from their volatility, may have been dissipated and lost in 
our atmosphere, before the masses to which they originally ad- 
hered could have reached the ground. 

The manner in which the meteoric elements are associated is 
readily seen, by throwing the mineral species they give rise to, 
into four groups or orders. 

Orpver F 

1. Iron (Fe, Native Iron), and Tron-alloys (Fe*Ni, Nickel- 
iferous Tron). 

2. Sulphur (S, Sulphur), and sulphurets (Fe°S*, Magnetic 
Tron Pyrites: Cr*'S*' Schretbersite). 

3. Carbon (C, Plumbago), and Carburets (Fe*C, Native Steel: 
Fe’ NitC. Nickeliferous Steel). 

4. Phosphuret (Fe Ni Mg* P, Dyslytite). 

? 5. Silicet (Fe'Si 
Orper SEconD. 

1. Oxides (Fe?02+HO, Limonite: Fe*O4, Maenetic Iron: 
Cr°O%, Chrome-ore). 

2. Chlorides (Fe Cl: Ni Cl: Ca Cl: Mg Cl: Na Cl). 

Orper Tarp. 

1. Oxygen acids (Si0%, Soluble Silica: SO*, Sulphurous 
acid ). 

Orper F'ourtu. 

1. Sulphates NaO+S0O?: Ni0+S0?;: FeO+ 
SO°). 

2. Hyposulphites (Na0+S:02: Mg0+S8?0?). 

3. Silicates (MgO+3Si0* Chladnite: Silicates of magnesia, 
protox. iron, lime, alumina, soda and potassa, Peridot, Pyrox- 
ene, Anorthite, Chantonnite, and Garnet). 

?4. 'Titaniate ( Sphenomite). 
?5. Phosphate ( Apatite ?) 


| 

| 
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The following is, to a short extent, a comparative table of the 
most abundant chemical compounds, among meteoric and terres- 


trial minerals. 


Meteoric. 


1. [ron alloys. 

2. Silicates of magnesia, iron, lime, &c. 
3. Sulphuret of iron. 

Oxides of iron and chrome. 
Chlorides of iron and nickel. 


A 
5. 


Terrestrial. 


1. Silicic acid. 

2. Silicates of alumina, potassa, soda and iron, (Feldspar, Al- 
bite and Mica. ) 

3. Silicates of alumina, lime, magnesia and iron, (Hornblende, 


Pyroxene and Garnet). 
Water. 


5. Carbonates of lime, magnesia and iron. 


6. Sulphurets of iron. 
7. Chlorides of sodium, magnesium and calcium. 
Oxides of iron and manganese. 


Part III. 


Ast) ope trology. 


Under this general head, the name of which is formed like that 
of the first department, (astrolithology,) with the exception of 
the two middle syllables, which are derived from the word 


aétgos,a rock, instead of from Aidos, a stone,—the former having 


reference to an individual species, the latter to a rock-mass, it 
is intended to embrace information of the same general nature as 
that, which, in respect to our own planet, is contained under Ge- 
ology. Astropetrology therefore, will very naturally have two de- 
partments of its own: viz. Descriptive and Theoretical Astrope- 


trology. 


1. Descriptive Astropetrology. 


Under this head, the various rock-masses, or astropetrological 
species, will be enumerated and arranged. They will form two 
classes, each having three orders. 


q 
: 
A. 
f 
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Scriba, N. Y. 
Sec. 1. Pure. - § 
? Walker Co., Ala. 
f Green Co., Tenn. 
Order Ist, Closely Texas. 
Malleable, | icrystalline. ) Dickson Co., Tenn. 
homoge- Surlington, N. Y. 
Sec. 2. Alloyed. Bu om 
neous. De Kalb Co., Tenn. 


! Coarsely Asheville, N. C. 
crystalline. ) Guildford, N. C. 
Carthage, ‘Tenn. 
Sec. 1. Amygdalo-peridotic, Krasnojarsk, Siberia. 
Sec. 2. Amygdalo-pyritic, Lockport(Cambria),N.Y. 
See. 3. Pyrito-plumbaginous,Cocke Co., ‘Tenn. 
r ) ( Bedford Co., Pa. 
‘Sec. 1. Pure, - , 
4 ( Randolph Co., N. C. 
See. Alloyed, - - Otsego N. 


CLASS IL STONY. 


Order 3d. 
Brittle. 


( Weston, Conn. 
Richmond, Va. 
ine grainee, Little Piney, Mo. 


.,_.-. | Coarse grained 
(Sec. 1. Peridotic, 


Order st, 


— | Sec. 2. Pyroxenic, - - Juvenas, France. 
3. Chladnitiec, Bishopville, 8. C. 
Sec. 4. Carbonaceous, - ColdBokkeveld,Af. 
Order 2d, (Sec. 1. Homogeneous, - Chantonnay, France. 
Trappean. / Sec. 2. Porphyritic, - - Renazzo, Italy. 
“lar 2 
. - - Waterville, Me. 


Pumice-like. 

Theoretical Astropetrology.—The few facts known under this 
head, (i. e. which relate to the origin and formation of meteor- 
masses, the changes they have undergone from the various con- 
ditions in which they have been placed, and speculations regard- 
ing any traces of life they may contain, ) have induced me to post- 
pone any detail of them, toa fuller report on this branch of know!- 
edge, which I hope to submit to the Association at a future period. 


Part IV. Summary of American Meteor-masses. 
CLASS IL 
Order 1st. Section Ist. 
1. Secriba, (Oswego,) N. Y. Found 1834. Described 1841. 
Sueparp. Weight 8 lbs. 


| 

| 

| 
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2. Walker Co., Ala. Found 1832. Described 1845. ‘Troost. 

Weight 165 Ibs. 
Section 2d. Closely Crystalline. 

3. Green Co., Tenn. Found 1842. Described 1845. Troost. 
Weight 20 lbs. 

4. Claiborne, Ala. Found 1834. Described 1838. Jackson. 
Weight about 40 lbs. 

5. Livingston Co., Ky. Described 1846. Troost. 

6. Dickson Co., Tenn. Fell July or August, 1835. Described 
1845. "Troost. Weight 9 lbs. 

7. ‘Texas, (Red River.) Found 1808. Described by Gress and 
Situman, Sen. Weight 1700 lbs. 

8. Burlington, N. Y. Found 1819. Described 1844. Suur- 
MAN, Jr. Weight about 150 lbs. 

Coarsely Crystalline. 

9. DeKalb Co., Tenn. Described 1845. Troost. Weight 
36 Ibs. 

10. Asheville, N.C. Described 1839. Sneprarp. Weight 
about 30 lbs. 

11. Guilford, N. C. Found 1820. Described 1841. Suep- 
ARD. Weicht 28 lbs. 

12. Carthage, Tenn. Described 1846. Troost. Weight 
280 lbs. 


13. Jackson Co., Tenn. Described 1846. Troost. 


Order 2d. Section 2d. 
14. Lockport, (Cambria,)N. Y. Found 1818. Described 1845. 
Jr. Weight 36 lbs. 
Section 3d. 
15. Cocke Co., Tenn. Described 1840. Troost. Weight 
about 2000 Ibs. 
Order 3d. Section Ist. 
16. Randolph Co., N. C. Found 1822. Described 1846. 
Sueparp. Weight about 2 lbs. 
17. Bedford Co., Pa. Found 1828. Described 1846. Suep- 
arp. Weight a few ounces. 
Section 2d. 
18. Otsego Co., N.Y. Found 1845. Described 1846. Suep- 
arp. Weight 276 grs. 
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Appenpix To I. 
19. Buncombe Co., N. C. Found 1845. Described 1846. 
Sueparp. Weight 27 lbs. 
20. Grayson Co., Va. J. B. Rogers. 
21. Roanoake Co., Va. W. B. Rocers. 
22. White Mountains, (near Franconia,) N. H. Described 
i846. Sneparp. Weight about 20 lbs. 
CLASS IL. Order 1st. Section Ist. 
Coarse Grained. 
1. Weston, Conn. Fell Dec. 14, 1807. Described by Siut- 
Sen.,and Kinestey. Weight about 300 lbs. 
2. Richmond, Va. Fell June 4,1828. Described by Sueparp. 
Weight 4 lbs. 
Fine Grained. 
3. Nobleboro, Me. Fell Aug. 7, 1823. Described by CiEave- 
Lanp and Wesster. Weight about 5 lbs. 
4. Nanjemoy, Md. Fell Feb. 10, 1825. Described by Car- 
ver and Cuitton. Weight 16 lbs. 
5. Sumner Co., Tenn. Fell May 9, 1827. Described by Sey- 
BERT. Weight 11 lbs. 
6. Forsyth, Ga. Fell May 8, 1829. Described by Sitiman, 
Sen., and SHerparp. Weight about 36 lbs. 
7. Little Piney, Mo. Fell Feb. 13, 1839. Described by Her- 
rick and SuHeparp. Weight about 50 lbs. 
Section 2d. 
8. Bishopville, S.C. Fell March, 1843. Described by Suepr- 
arp. Weight 13 lbs. 
Order 3d. 
9. Waterville, Me. Fell Sept., 1826. Described by Sueparp. 
Weight about 3 ounces. 
Appenp1x To Cutass II. 
10. At Sea, lat. 30° 58’ N., lon. 70° 25’ W. Fell June 20, 
1809. Described by Garewoop. Weight 6 ounces. 
11. Caswell Co., N. C. Fell Jan. 7, 1810. Described by 
Maptsoxn. Weight 3 lbs. 


The descriptions of the foregoing American localities, so far as 


they have not heretofore been published, will conclude the pres- 
ent report; and will appear in the next number of this Journal. 
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Art. XXXVI.—Cuatalogue of Shells Inhabiting Tampa Bay 
and other parts of the Florida Coast; by 'T. A. Conran. 


Bivalves. 


Amphidesma variegata, Lam.; rare. Mullet Key of Tampa 


Bay.—A. radiata, Say; found alive on Mullet Key.—A. orbicu- 
lata, Say; rare. Mullet Key.—A. equalis,* Say ; common. Mul- 
let Key. 


irca zebra, dredged up alive in ‘Tampa Bay. 

Artemis elegans,* Conrad ; rare. Mullet Key.—A. concentrica, 
Lam.; common. ‘This and the preceding species have probably 
been regarded as identical, but in every stage of growth there is 


a uniform and marked difference ; the former species being more 
orbicular and convex, and having much more remote and distinct 


grooves, a character as obvious on the young shells as on the 
adults. It is much the rarest of the two species, and occurs fos- 
sil in the Miocene of North Carolina. 

Anomia ephippium,* Lin.; common. Keys of Tampa Bay. 


{rea scapha? common. Mullet Key.—A. incongrua, Say ; 
rare. Mullet Key.—A. ponderosa, Say; rare. Mullet Key. 
Avicula ——; rare. Egmont Key, Tampa Bay. 


Astarte lunulata,* Con. ; common. Egmont Key, 'Tampa Bay. 
—A. flabella ; rare. Egmont Key, Tampa Bay. 

Cardium citrinum, Wood; common. Mullet Key.—C\ 
cardia, Lam.; common. Mullet Key.—C. magnum, Born. ; 
common. Mullet Key.—C. budlatum, Lam.; rare. Mullet Key. 
—C. Mortoni, Con. Very abundant on the shores of Tampa 
Bay, and Ido not remember finding it on any of the Keys. The 
allied species, C. ettrinum, on the contrary, occurs only on the 
Keys. ‘The former is readily distinguished by its far less size, 


want of polish, and the almost invariable purple spots which mark 
the interior of C. Mortonit. The latter lives as far north as Mas- 
sachusetts, but the ettrinwm is confined to the southern coast. 

Carditamera floridana, Con. Common in Tampa Bay fre- 
quenting oyster beds, (Cypricardia nodulosa, Mighels.) I did 
not find it on the Keys of Tampa. It also occurs on the shores 
of Key West and of Lignum Vite Key, East Florida. There 
are several Miocene species of this genus in Virginia, Maryland, 
Srconp Series, Vol. II, No. 6.—Nov., 1846. 
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and North Carolina. It is very distinct from either Cardita or 
Cypricardia. 

Cardita tridentata,* Say; rare. Egmont Key. 

Chama arcinella,* Lam.; abundant on north end of Mullet 
Key. 

Cytherea gigantea, Lam. Abundant. Mullet Key.—C. mac- 
ulata, Lam.; rare. Mullet Key. 

Corbula limatula, Con. Deep water, between Tampa Bay 


and Pensacola. 

Cyrena carolinensis, Bosc. Head of Tampa Bay.—C. F'lori- 
dana, Con. Common on the bay shores. It prefers salt water, 
whilst the former species invariably confines itself to the scarcely 


saline estuaries of rivers. 

Donaz variabilis, Say. The most abundant of all the bivalves 
of Florida, burrowing in the sand. As the surf rolls over them 
they come to the surface, burying themselves instantly as the 
waves recede.—D. . A small ovate species. Coast of Flor- 
ida near St. Joseph’s Bay.—D. . Longer than D. variabilis, 
with an arched base. Egmont Bay. 

Lucina nassula, Con. Egmont Key. Nearly allied to the 
Miocene L. cribraria, Say.—L. pennsylvanica, Lam.; rare. 
Mullet Key.—JZ. squamosa,* Lam.; rare. Mullet Key.—Z. tig- 
rina, Lam.; rare. Mullet Key.—JZ. floridana, Con.; very 
abundant. Mullet Key and bay shores. ‘This is the analogue 
of the Miocene L. anodonta, Say. It is never so thick and vari- 
able in form nor so large as many of the fossil species. —Z. eden- 
tula, Lam.; rare. Mullet Key.—L. trisuleata, Con. ; rare. Eg- 
mont Key. 

Mactra ovalis? Common. Egmont and Mullet Keys.—. 
lateralis,* Say. Abundant. Egmont Key.—M. fragilis, Lam. 
Common. Bay Shores. 

Modiola demissa, Dill. Abundant. Bay shores.— latera- 
lis, Say. Bay shores—M. papyria, Con. Bay shores.—M. 
amerwana, (M. tulipa, Lam.) St. Joseph’s Bay. 

Mytilus hamatus, Say. Common. Manatee river, Tampa. 
—M. cubitus, Say. Common. Manatee river, Tampa. 

Meleagrina . Rare. Egmont Key. Asmall species with 
profoundly elongated scales. 

Nucula acuta,* Con. Dredged up in deep water in the Gulf of 
Mexico.—WN. eborea,Con. Rare. Egmont Key. 


i 
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Ostrea virginiana, Gmel. Abundant in Tampa Bay. 

Osteodesma hyalina, Con. Abundant in Tampa Bay and lives 
as far north as Massachusetts. 

Periploma inequivalvis, Lam. Rare. Bay shores. 

Pecten concentricus, Say. Common. Bay shores.—P. dislo- 
catus, Say. Common. Mullet Key. 

Pinna Common. Mullet Key and Tampa Bay. It has 
distant series of long, thick, remote, tubular spines. I cannot re- 
fer to any of the descriptions or figures I have seen.—P. flori- 
dana, Con. Mullet Key. Rarely entire. 

Plicatula ramosa, Lam. Common. Egmont Key. 

Solen ensis, Lin. This is the variety minor which lives as far 
north as the Carolinas. 'The major is limited to the coast north 
of this latitude. 'This fact has led me to believe that two species 


are designated by the name of ensis. 

NSolecurtus fragilis, Van. Common. Egmont Bay. I think 
this species is distinct from S. fragilis, but in deference to the 
opinion of an eminent conchologist I have classed it as a variety 
of that species. 

Tellina punicea, Lin. Mullet Key.—T". acuta, Wood. Rare. 
Mullet Key.—T* lateralis, Say. Common. Bay shores. ‘This 
shell also inhabits St. John’s river, East Florida, and is said to in- 
. Athin sub-triangular spe- 


habit Africa and California.— 7". 
cies very common in Tampa Bay.—7'.. ——. Two or three un- 
determined species. Key shores. 

Venus cancellata, Lam. Next to Donar variabilis the most 
abundant shell on Mullet Key.—V. punctulata, Valen. Egmont 
Key.—V. Mortoni, Con. Abundant in Tampa Bay, a gigantie 
species found also in Charleston harbor. ‘The young shell is 
covered with elevated lamine and generally has angulated mark- 
ings, resembling those of V. nofata. One specimen of consider- 
able size has distinct distant broad fulvous radii. The species I 
believe never has a purple spot in the interior so general in speci- 
mens of V. mercenaria. The size is generally about six and a 
quarter inches in length and five and a half inches in height, and 
the weight of the shell without the animal about four pounds. 
It resembles the fossil V. permagna, Con., but that species has 
much more robust concentric lines or ridges, and attains a rather 


larger size.— V. cuneimeris, Con. Bay shores ; common. 
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Univalves. 

Acteon floridanus, Con. Bay shores. 

Bulla succinea, Con. Common. Bay shores. —B.——. Com- 
mon. Mullet Key. 

Bullina canaliculata, Say. Bay shores. 

Cancellaria cancellata, Lam. Rare. Mullet Key. 

Cerithium protertum, Con. St. Joseph’s Bay.—C. septemstri- 
atum, Say. Lignum Vite Key, E. Florida; Key West.—C. 
eriense. Kiener, (C. nigrescens ? Minke.) Common in Manatee 
river. It is a singular error of Kiener’s to give Lake Erie as the 
habitat of a species of Cerithium. It is found on the Atlantic 
Keys of Florida.—C. dislocatum, Say. St. Josephs Bay.—C. 
. Two undetermined species. Egmont Key. 

Crepidula fornicata, Lam. Common. Mullet Key.—C. ma- 
culosa, Con. Common. Mullet Key.—C. aculeata, Lam. Com- 
mon. Inhabits Oyster beds in Tampa Bay.—C. ungutformis, 


Lam., (plana, Say.) Key shores. 

Cyprea pediculus, Very rare. Egmont Key. 

Cassis sulcosa, Lam. Rare. Mullet Key. 

Columbella avara, Say. Jay shores—-C. ——. Bay 
shores. 

Conus Bay shores. 

Dentalium eboreum, Con. Southern coast of Florida.—D. 
coarclatum,* Lam., (J). gadus, Sow.) A single living specimen 


came vipon the lead in deep water. 

Fulgur perversus, Lam. Common. Bay shores." pyru- 
loides, Say. Common. Bay shores. 'The genus of Mont- 
ford is identical with Pyrula, Lam., and his priority by date of 
many years anterior to Lamarck’s An. sans Vert., though the 
name of Pyrula is generally adopted by conchologists. It would 
be useful to science, if some uniform rule were established with 
regard to certain authors, and either all Montford’s genera re- 
jected, or acknowledged where his names have priority 1 date of 
publication. Pyrula ficus and its congeners have been separated 
by Sowerby from the other members of the genus Pyrula, of 
Lamarck, retaining the name, whilst Rousseau has subsequently 
named it #%ews. ‘The former would be preferable, as having long 
been in use, and not like the latter preoccupied in Botany, if Fud- 
cur should be retained. If not retained, then the original name 


it 


of Pyrula will revert to P. canaliculata and its congeners. “Rous- 
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seau has described the animal of Pyrula ficus, and shown that it 
has more affinity for Harpa and Dolium, than for other species 
of Lamarck’s genus Pyrula. In exterior characters and general 
appearance, the animal of Say’s P. papyracea bears no resem- 
blance to that of Fudgur perversus and its congeners. It is not 
operculated, and spreads a very singular mantle over nearly the 
whole shell. The mode of excluding their young in a spiral 
string of chambers is peculiar to the P. perversa, pyruloides, carica 
and canaliculata, which constitutes Montford’s genus Fu/deur. 

Fasciolaria trapezium, Lam. Common. Bay shores.—J/". dis- 
fans, Lam. Common. Mullet Key and Bay shores.—F". tudipa, 
Lam. Common. Mullet Key and Bay shores. 

Fusus perrugatus, Con. Manatee river. Fusiform, with re- 
mote longitudinal ribs, and large prominent revolving lines alter- 
nated with a fine line; whorls longitudinally rugose, upper half 
flat and oblique ; aperture rather more than half the length of the 
shell, purple within; labrum striate ; color of the exterior cine- 
reous. Proportionally wider than £". cinereus, with fewer and 
larger ribs and lines. 

Fissurella, ——. Key shores. 

Littorina littorea, Say. Bay shores.—L. (Phasianella) angu- 
lifera, Lam. Abundant on grass, bushes and trees on the Bay 
shores. 

Murex ostrearum, Con. Mullet Key.—M. cellulosa, Con. 
Inhabits oyster beds in Tampa Bay.—AZ. tampaensis, Con. 
Inhabits oyster beds in Tampa Bay. 

Marginella conoidalis, Kiener. Abundant. Bay shores.—M. 
succinea, Con. Rare. Bay shores.—M. albilabris,Con. Rare. 
Bay shores. 

Monodonta, ——. ‘Tampa Bay. Common. 

Melampus bidentatus, Say. Common. Bay shores. 

Melongena corona (Fusus) Lam. Common. Bay shores. 
This shell has all the characters of the genus Melongena. 

Natica duplicata* ? Say. Mullet Key and Bay shores.—WN. 
canrena,* Lam. Very rare. Egmont Key. 

Neretina ( Theodoxus) reclinata, Say. Manatee and Hillsbor- 
ough rivers, 'Tampa; Mobile, Alabama. 

Oliva litterata.** Lam. Common. Key shores, living a few 
inches deep in the sand, and readily found by its trail on the sur- 
face.—O. mutica, Lam. St. Joseph’s Bay. Its habits are the 
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same with the preceding —O. anazores. Southern coast of 
Florida. 

Ovulum aciculare, Lam. Very rare. ‘Tampa Bay. 

Patella, 

Pleurotoma, a small black tuberculated species. ‘Tampa Bay. 
—P.——. Small; longitudinally ribbed; pale. ‘T'ampa Bay. 

Pollia tincta, Con. Tnhabits a sand bar at the entrance of 
Manatee river.—P. cancellaria, Con. Ship Island. 

Pyrula papyracea, Say, (genus Ficus, Rousseau.) Mullet 
Key. Common. 

Pyramidella alveata, Con. Rare. Bay shores. 

Pyrena scalariformis, Say. Common. Inhabits pools on the 
Keys. 

Ranella caudata, Say. Rare. Mullet Key. 

Strombus pugillus. Common. Mullet Key. 

Nealaria. . Rare. Bay shore. 

Triton lineolatum, Con. Bay shores.—Truneatella, —— 
Bay shores. 

Turbo castaneus. Common. Mullet Key. 

Trochus tampaensis, Con. Bay shores. 

Voluta Junonia. Very rare. Egmont Key. 

Vermetus lumbricalis, Lam. Mantee river. 


Multivalves. 


Balanus ovularis, Lam. 

Coronula testudinalis, Sow. On the green turtle in Tampa Bay. 

Pholas costata. Rare. Mullet Key. 

Te: edo navalis, Lin. Common. ‘Tampa Bay. 

In the above catalogue the Miocene species are indicated by 
an asterisk. 

Although the proportion of univalves and bivalves is nearly 
equal as to species, yet the bivalves far outnumber in quantity 
the former; and this is the case also in the Tertiary deposits. I 
had remarked this fact years ago, and alluded to it in my publi- 
cation on the Miocene fossils. It holds good on every part of the 
coast I have visited, but in the bays, lagoons and estuaries I found 
the proportion of univalves much larger than on the sea beach. 

The land shells about 'Tampa are Polygyra plicata, P. septem- 


volva, Glandina truncata, and a species of Pupa. On Lignum 
Vite Key, E. Florida, I found the same Polygyrea, with Acha- 
tina fasciata and Succinea campestris. 


| 
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Art. XXXVII.—Descriptions of new species of Organic Re- 
mains from the Upper Eocene Limestone of Tampa Bay ; by 
T. A. Conran. 

Buiiws. 

Bulimus floridanus.—Ovate-acute, narrow; whorls 6? () 
finely striated obliquely; spine elevated, longer than the (_ 
aperture, whorls convex; body whorls with an impressed ¥ 
line which margins the suture; aperture narrow, subovate, labrum 
and labium reflected ; base with a deep channel behind the re- 
flected labium. 

This is the only fossil land shell yet discovered in an American 
tertiary formation. Very few species of this genus exist in North 
America, and they are all limited to the southern portion of the 
Union. The B. floridanus is very dissimilar to any of these, 
being much less ventricose and having more affinity with the 
group constituting the genus Partula. 

SULLA. —. 

Bulla petrosa.—Oval, destitute of strize? summit / \ 
oblique. 

Ballast Point, Tampa Bay. Rare. \ \ 

NUMMULITEs. 

Discoidal, diameter 


Nummutlites floridanus. 
through the middle of moderate width: volutions { 


about 3 in number ; surface with minute revolving { we 
lines. 
Occurs with the preceding. Abundant. It be- “---~———~ 


longs to the subgenus Assilina, D’Orbigny. 

Cristellaria rotella—Discoidal, with impressed radii ; 
middle of the anterior side with a sudden depression. ap 
Abundant. Occurs with the preceding. 

This small fossil can be distinctly seen without a magnifier, 
and some specimens are large enough to shew the impressed lines. 
It closely resembles a species of the Paris Eocene. By breaking 
the rock into small fragments, specimens will fall out entire. 

Venus. 

Venus penita.—Cuneiform, concentrically 
striated, the lines strong anteriorly, posteri- 
orly less distinct, posterior side produced, \\S 
compressed, extremity angulated ; ligament 
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margin very oblique and straight from umbo to extremity ; sum- 
mits very prominent; cardinal teeth very robust; basal margin 
slightly arched posteriorly ; inner margin crenulated. 

Ballast Point, Tampa Bay. 

Little of the shell remains, which exhibits those radiating fur- 
rows common to all the chalky specimens of the genus in a fos- 
sil state. A cast of the hinge shews the form of the teeth, and an 
impression in the rock copies the exterior characters of the 
shell. 

Venus floridana.—Triangular, with concentric distant ribs ; 
umbo broad, elevated ; ligament margin very oblique, 
straight; valves slightly flattened or compressed pos- 
teriorly, extremity angulated. 

Occurs with the preceding. 

Plagiostoma ? 

An indeterminate species with numerous approximate somewhat 
squamose radiating undulated strie. 

Occurs with the preceding. 

NucULA. 
Nucula tellinula—Longitudinally ovate, with central beaks ; 


7 anterior end narrow, slightly truncated at the extremity, 


Nee ro anterior dorsal margin straight and very oblique. 


Occurs with the preceding. 
CYTHEREA. 

Cytherea floridana.—Oval, inequilateral, rounded at the ends ; 
ligament margin slightly curved; basal margin 
rounded. 

Occurs with the preceding. 
This seems to have been a smooth and polished species, but 
none of the shell remains. 
BaLANvus. 

Balanus humilis.—Suboval, not elevated; aperture large, 

somewhat diamond shaped ; valves with rather fine longi- 


a tudinal approximate sulci. 


Hillsborough Falls. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY. 


1. Atoms and Ray Vibrations.—In the London and Edinburgh 
Philosophical Magazine for May, 1846, we find an article by Pro- 
fessor Faraday, entitled, “Thoughts on Ray Vibrations,” in which, 
adopting Boscovich’s idea of matter, (that it consists altogether of 
** forces,””) he sets aside the old hypothesis of an Ether producing heat 
and light by its vibrations, and offers in its stead, the forces, of which 
the atom, or ultimate particle, iscomposed. He considers all effects of 
attraction and repulsion as happening in certain “ lines of force,” estab- 
lished between the atoms. 

It is somewhat curious that so abstract an opinion should have 
originated almost simultaneously on both sides the Atlantic ; for we find 
it distinctly announced by Mr. J. D. Whelpley, as a consequent of the 
same views of matter, in the number of this Journal for April, 1845,* 
a year previous to the publication of Professor Faraday’s article. The 
same appeared also in a paper by the same gentleman, read before the 
American Association of Geologists and Naturalists, at New Haven, 
Conn., April, 1845.+ In an abstract of this paper published in a pam- 
phlet of the proceedings of that meeting, the existence of a light-produ- 
cing ether is controverted, on the ground that the forces of the atoms 
of matter, (which compose it) are substantially extended through all 
space, and constitute thereby the true ether, whose vibrations are light 
and radiant heat? 

Professor Faraday’s argument is curious ; and as this new hypothesis 
is like to excite much attention, we give the whole of it in a condensed 
form. 

1. The question is, whether the vibrations of light may not occur in 
certain “lines of force,” which ‘‘ connect” particles and masses to- 
gether. If we admit these “‘ connections,” there is no occasion for the 
hypothesis of an ether. 

2. Matter should be regarded as composed not of dead particles, but 
of active centers of forces. These centers are mathematical points. 
The atoms are extensions of forces, from these points, throughout all 


space. 


* American Journal of Science and Arts, for April, 1845, xIviii, 352. Article 
on “ The Idea of an Atom,’’ by James D. Whelpley. 

t See Report of the Proceedings, in which there is an abstract of the paper above 
mentioned. 
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3. All the atoms are “tied together,” no matter how remote they 
be, by lines of mutual force, along which the vibrations proceed, and 
in which attractions operate. 

4. The imaginary nuclei, or “ little independent particles,” of the old 
hypothesis are of no use in explaining gravitation, or any other of the 
more extended powers of matter ; all the effects which we witness are 
due solely to the forces, and not to any real nuclei; we may therefore 
dismiss them as unnecessary, together with the ether. 

5. “1 do not perceive in any part of space any thing but forces, and 
the lines in which they are exerted.” 

6. ** Mossoti has shown that gravitation, aggregation, electric force, 
and electro-chemical action, may all have one common connection, or 
origin ; and so, in their actions at a distance, have they not in common 
that infinite scope which some of these actions are known to possess.” 

7. “*In the view now set forth, the forces of the atomic centers are 
supposed to pervade (and make) all bodies and to penetrate all space.” 

8. The «ther was supposed to do the same, but was divided by cer- 
tain centers, from which it acted: These centers are now taken to be 
the same with those of the material atoms; and thus the ether van- 
ishes.* 

Mr. Whelpley begins his argument with the assumption, that the 
true idea of an atom must be attained by a simple induction from the 
properties of the mass, to the properties of the particle. That by this 
method alone can such an idea be attained. ‘Thus, (1.) if every mass 
gravitates, every atom gravitates. (2.) If every mass is in electric re- 
lation to all other masses, every atom is in the same relation. (4.) If 
masses are elastic and expansible in change of tempefature, atoms are 
the same. (4.) If masses become gaseous, it is the atom itself which 
suffers this increase of repulsion. (5.) If masses chemically combin- 
ed interpenetrate and lose their proper characteristics, atoms do the 
same, (6.) If masses are always bipolar, or multipolar, in their rela- 
tions to other masses, atoms are the same. (7.) Finally, if all the 
properties of a mass may be reduced to certain repulsions and attrac- 
tions, acting from and about certain centers, (as it is certain they can), 
the atom itself must be conceived of, as composed in like manner of 
certain forces acting in the same manner. 

The effect of this method of induction is to establish the idea of an 
atom upon natural and philosophical grounds. ‘Thus, by the old axiom, 
“that a thing cannot act where it is not,” which is a known condition 


* Abstract of an article by Prof. Faraday, entitled, “ Thoughts on Ray Vibra- 
tions.” London, Edinburgh and Dublin Philosophical Magazine, and Journal of 
Science, for May, 1846, (page 345-50.) 
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of the masses of matter, we infer that the atoms also, cannot act where 
they are not; and that, in very truth, they are every where, (as Fara- 
day assumes,) but diversely in different places. Thus, as the masses 
are gravitantly and electrically every where, excepting within certain 
small limits about their centers; so, within these small limits, they are 
present to each other in a different manner, namely, chemically, and 
mechanically.—The atoms being universally present in space through 
their electric and gravitant relation, they do really fill all space and con- 
stitute a true «ther capable of propagating the motions of heat and 
light. The small limits within and without which the powers operate, 
are the imaginary spheroidal limits of the ‘ nucleus’ or lesser sphere of 
the atom. 

By this new atomic theory, the chemist unburthens himself of a great 
variety of hypotheses ;—such as that of “latent heat,” “ specific heat,”* 
visible dead molecules,”+ interstellary wther,”{ “caloric,” ‘ elec- 
tric fluids,”’§ with all the hard drawn lines which separate the parts 
and powers of matter from each other, and prevent the conception of it 
as a whole. 

It reduces every thing to forces. Reasoning from the always elec- 
trified and gravitant mass, to its least particle, it finds that particle in 
relation, through a line of gravity, (which is also a line of electric in- 
duction.) with every other least particle in the universe. The number 
of these lines being truly infinite, the whole of space is occupied by 
them. The substance in which they are generated is the ancient First 
Matter, or Potential, of which the human understanding forms an idea 
to itself, and calls it matter, or, (dynamically) force. ‘This first mat- 


ter always appears as positive and negative, resolving itself into oppo- 


* Proceedings of the sixth annual meeting of the Assoc. of Amer. Geol. and 
Nat., held in New Haven, Conn., April, 1845, (pages 17-22, of the pamphlet re- 
port.) 

t Ibid., page 20. 

t “If the central ‘ nucleus’ contracts by pulses, or minute vibrations, these must 
be radiated from it in the manner of waves; traversing space, like the radiant 
pulses of light. But why are not these ‘ waves,’ the same with those ‘ pulses ?’— 
Assuming their identity, there would then be no place for an hypothesis of a peculiar 
wther of light and heat, since the atoms do of themselves constitute an ether ;— 
for they pervade all space.”’ Idea of an Atom suggested by the phenomena of weight 
and temperature ; by James D. Whelpley, Amer. Jour. of Science for April, 1845. 

§ Ibid p. 21. Every atom in the solid condition is regarded as having its forces 
P, N, resolved into crystallogenic axes (p n, p'n', n!',) ;—each of these is liable 
to a disturbance in the distribution of the forces p and n; but by the universal law 
of equilibriums, if one is diminished the other is just as much increased ; then add, 
that if p in one atom is coincident with x in another, they will always be exactly 
equal in intensity,—and it follows that the disturbance will propagate itself in the 
manner of electric pulses. (See also Amer. Jour. of Sci., April, 1845, xlviii, 364.) 


i 

| 


404 Scientific Intelligence. 


sites. The theorist shows, that gravitation itself is a consequence of 
such a resolution: and that two atoms so composed will necessarily 
gravitate. (See Art. in this Journal for April, 1845, and Report of 
Assoc. of Americ. Geol. and Nat. for the same year.) 

By this induction from the mass to the atom, the atom is made an [ndi- 
vidual, having a specific size, which is the variable limit of its molecular 
force ; and an infinitude, which is the extension of its gravitant and elec- 
tric force :—It preserves this individuality, while it extends through, and 
interpenetrates with every other atom. It has also two kinds of polari- 
ty, the remote and the near ; and also an antipolar, or unresolved state, 
when its two forces are coincident about the same center,—which is 
the gaseous condition. Liquidity is assumed to be an intermediate state 
between solid and aeriform; and solidity to be the state of ultimate 
polarity, when all its force is resolved, and divided into polar axes, 
(‘crystallogenie axes of Dana.’) 

It will be seen, on a eareful examination, that a theory of matter 
founded on such a method of induction admits of the exactest mathe- 
matical applications ; and that it possesses a simplicity which adapts it 
alike to all phenomena. 

Mr. Whelpley, in the following paragraph expresses definitely the 
views above alluded to and also others of equal importance with refer- 
ence to the nature of heat. (Proceed. Assoc. of Americ. Geol. and Nat. 
1845, p. 17.) 

** When a body is heated it expands :—Hence,—rise of temperature 
is the same with an expansion of the molecular spheres of the atoms. If 
the motions of heat and light can be otherwise explained, the notion 
of an ether distinct from gravitant matter, may be set aside ; but all the 
properties of a mass are reducible to forces, causing motion and rest: 
all the properties of an atom are, therefore, its forces, or powers. It 
follows that an atom can be known only by these forces ; and because 
the force of gravity is every where present, in that sense, the gravitant 
atom is itself‘ every where present :’ and the same is true of its mag- 
netic and electric force. The extended atmosphere* of an atom is, there- 

Sore, its proper ether, through which it radiates pulses of heat and light, 
and is electrically, magnetically, and attractively, present in the whole 
of space. 

** Some substances, such as the metals, being more susceptible than 
others to change of temperature, the same is true of their atoms. The 
impenetrable nucleus, or molecule, of an atom, may be either greater 
or less. When a cold nucleus touches a hot one, the greater contracts, 
and the lesser expands; according to a law of equilibrium of tempera- 


* Sanscrit, atma, breath, omnipresent power, first principle. 
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ture; which necessitates, that a molecule, or repellent nucleus, shall be 
of equal temperature with those that are in contact with it. And the 
reason of this law is axiomatic; for that all motion is attended with the 
loss or attainment of an equilibrium. All forces of action and reaction, 
attraction and repulsion, develope each other, and are therefore equal. 

** When two nuclei, the same in kind, but differing in size, are brought 
in contact, they will presently divide the difference, both attaining the 
mean diameter, and the mean intensity of repulsion ; for it is necessary 
to admit, that the intensities of the spheres of temperatures vary in- 
versely as the cubes of their diameters. But if they be of different spe- 


cies, (e. g. gold and iron,) one will contract, or expand, more than the 


other. Thus, gold, under the same influences, contracts, or cools, more 
than iron; and this difference expresses what is inconveniently termed, 
their ‘ specific heat ;’ meaning their ‘relative degrees of insuscepti- 
bility.’ It would be more convenient to speak of their susceptibility.” 

It is necessary to caution the chemist, against confounding the ‘ nu- 
clei’ of this theory, with the “hard particles” of the Epicurean, or 
Wollastonian, hypothesis: they are not ‘hard, visible, particles,’ but 
mere variable, invisible, limits ; in which the repellent, and cohesive, 
forces are developed. 

2. On a simple method of protecting from Lightning, Buildings 
with Metallic Roofs; by Prof. Henry, (from Proceedings of Ameri- 
can Phil. Soc., June 20, 1845.)—On the principle of electrical induc- 
tion, houses thus covered are evidently more liable to be struck than 
those furnished either with shingle or tile. Fortunately, however, they 
admit of very simple means of perfect protection. It is evident, from 
well established principles of electrical action, that if the outside of a 
house were encased entirely in a coating of metal, the most violent dis- 
charge which might fall upon it from the clouds would pass silently to 
the earth without damaging the house, or endangering the inmates. It 
is also evident, that if the house be merely covered with a roof of metal, 
without projecting chimneys, and this roof were put in metallic connec- 
tion with the ground, the building would be perfectly protected. To 
make a protection, therefore, of this kind, the Professor advises that the 
metallic roof be placed in connection with the ground by means of the 
tin or copper gutters which serve to lead the water from the roof to the 
earth. For this purpose, it is sufficient to solder to the lower end of 
the gutter a riband of sheet copper, two or three inches wide, surround- 
ing it with charcoal, and continuing it out from the house until it ter- 
minates in moist ground. ‘The upper ends of these gutters are generally 
soldered to the roof; but if they are not in metallic connection, the two 
should be joined by a slip of sheet copper. The only part of the house 
unprotected by this arrangement will be the chimneys; and in order to 
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secure these, it will only be necessary to erect a short rod against the 
chimney, soldered at its lower end to the metal of the roof, and extend- 
ing fifteen or twenty inches above the top of the flue. 

Considerable discussion in late years has taken place in reference to 
the transmission of electricity along a conductor; whether it passes 
through the whole capacity of the rod, or is principally confined to the 
surface. From a series of experiments presented to the American Phi- 
losophical Society, by Professor Henry, on this subject, it appears that 
the electrical discharge passes, or tends to pass, principally at the sur- 
face ; and as an ordinary sized house is commonly furnished with from 
two to four perpendicular gutters (generally two in front and two in the 
rear,) the surface of these will be sufficient to conduct, silently, the 
most violent discharge which may fall from the clouds. 

3. Electric Conduction; by C. G. Pace, (in a letter to the Edi- 
tors.) —Since my last communication on Electric Conduction, §c. pub- 
lished in your Journal for September, 1846, finding that the merit of 
original observation of the inductive action of atmospheric electricity 
upon extended conductors, has been by some attributed to me, I take 
early opportunity through your indulgence to correct any such impres- 
sion. Your readers by a careful perusal of the paper, will perceive 
that I have introduced the subject, rather incidentally, to prove the 
sensitiveness of the galvanoscope used in the experiments, and that a 
sufficient disclaimer will be found in a concluding passage, as follows, 
viz: “ During heavy storms a flash of lightning twenty miles distant 
from the wires of Morse’s telegraph, will induce electricity in the wires 
sufficient to operate the magnets and work the telegraph, sometimes 
recording several signals,” an occurrence which has been noticed oc- 
casionally, since the erection of the telegraph in the early part of 1844. 

The merit of prior and original investigation with reference to these 


phenomena, belongs to Prof. Henry ; the results of whose observations 


were published sometime since in the Transactions of the American 
Philosophical Society. The only novelty as far as induction is con- 
cerned in the observations made by myself, is that extraordinary kind 
of disturbance which the needle incurs, under which it will frequently 
move, not as if by sudden impulse, but rather gradually through an 
arc, sometimes of 10°, and there remain for sometime, and then re- 
turn to what may be called its standard position, viz. that which is due 
solely to the influence of the galvanic current. It would appear that 
these changes are due not to sudden discharges of atmospheric elec- 
tricity, but to the passage of clouds or masses of air in diflerent elec- 
trical states over or near the building. ‘The question then arises, does 
the roof of the building collect and transmit sufficient electricity to de- 
flect the needle to this extent, or is it due to some other influence. It 
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has occurred to me that a charged cloud or stratum of air may by 
simple induction, without transference, so affect the conductors as to 
produce this disturbance. If so, a new field for investigation will be 


opened. At present, circumstances will not allow of any observations 


in the night, and pressing official duties forbid any thing more than 
casual observations during the day. | may mention in conclusion, that 
at present, the usual daily range of the galvanoscope is 20°, that is, 
from 8 a.M.to6p.m. At 8 a.m. the deflection is from 43° to 45°, 
and at 6 Pp. M. 23° to 25°. 

4. On the production of a new organic alkali; by G. Fownes, 
(Philosophical Transactions, 1845, 2d part, p. 263.)—When starch is 
distilled with diluted sulphuric acid, a small quantity of an oily matter 
passes over, accompanied by formic acid. This oil is obtained in larger 
quantity from bran; one pound of this, distilled with half a pound of sul- 
phuric acid and three pounds of water, yielded a drachm of it. When 
pure, it is a colorless, oily fluid, which becomes brown by exposure to 
the air; it is slightly soluble in water, but easily in alcohol. Its odor 
resembles that of a mixture of oil of bitter almonds, and of cassia. Its 
sp. gr. is 1/168; boils at 323° F., and distills unaltered. Cold sul- 
phuric acid dissolves it, giving a magnificent purple tint; nitric acid 
oxydizes it, forming oxalic acid. 

Mr. Fownes has given to this substance the name of furfurol, (from 
furfur, bran,) and expresses its composition by the formula, C,,H,O«,. 

When placed in contact with five or six volumes of liquor ammonia, 
they slowly combine, and in few hours forma solid mass, which con- 
sists of a yellowish-white, flocculent crystalline matter, insoluble in wa- 
ter, but soluble in alcohol. Repeated analyses give for this substance 
the formula C,,H,NO, ; it is formed from the oil by the addition of 
one equivalent of ammonia and the abstraction of three equivalents 
of water. This substance has all the properties of an amide. Acid 
decomposes it immediately, forming a salt of ammonia and setting free 
the oil. The same decomposition takes place slowly with water, the sub- 
stance combining with the elements of the liquid, and regenerating am- 
monia and furfurol. The action of alkalies is however very peculiar. 
A boiling dilute solution of potash readily dissolves it without the evolu- 
tion of ammonia, and on cooling, deposits brilliant silky needles of a 
new substance. This has precisely the same composition in a hundred 
parts as the amide from which it was derived, but differs from it en- 
tirely in its properties. It is a strong organic base, neutralizing acids, 
and forming definite crystallizable salts. 

The analysis of its salts gives the formula C,,H,.N,O,, which is 
just double that of the amide. ‘This substance is the only product of 
the reaction, the whole of the amide being obtained in the form of the 
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new alkaloid. It is soluble in boiling water, but crystallizes on cooling, 
and dissolves very readily in alcohol. These solutions have a strong 
alkaline reaction; their taste is slightly bitter, but that of the salts is pow- 
erfully so. Its combinations with acids are beautifully crystalline. 
The hydrochlorate forms fine acicular crystals resembling those of the 
corresponding morphine compound. Its formula is C,,H,,N.O,, Cl 
H+2HO. It is quite neutral in its reactions. With bichlorid of plati- 
num it forms a sparingly soluble double salt, which is composed of one 
equiv. of each of its constituents. Mr. Fownes has described a large 
number of other salts of this new base, which he denominates furfuro- 
line. He observes that they are precipitated neither by solutions of per- 
oxyd of iron, oxyds of copper or silver, lime or baryta. 

This substance is very remarkable in several particulars ; the man- 
ner in which it is derived from an amide, is peculiar and interesting. 
Caustic alkalies generally decompose this class of compounds, evolving 
ammonia, but we see in this instance only a re-arrangement of its 
elements, producing a new and peculiar compound. Fownes has also 
shown that Aydrobenzamide, a product of the action of ammonia on oil 
of bitter almonds, is slowly changed by the same process, into a new 
alkaloid which he has named denzoline. In this case the atomic weight 
remains unaltered. ‘The statement relative to the behavior of the salts 
of furfuroline with those of other bases, is worthy of especial notice. 
That a hydrochlorate or sulphate, should not precipitate salts of silver 


or baryta, is an anomaly in the history of the alkaloids, and finds an 
analogy, only in the peculiar nature of the salts of ethyle and methyle, 
and the no less curious reactions of the analogous compounds of oxyd 
of chromium. The nature of the affinities which unite the elements 
in such compounds, presents a highly interesting subject for study 


and speculation. 

The artificial formation of such compounds must be regarded as one 
of the greatest achievements of organic chemistry. The result of such 
discoveries does not however furnish us any key to the nature of the 
vital forces, but only demonstrates more clearly the fact that these com- 
pounds, although generated in organized structures, are the results of 
chemical, and not of vital action. All the products of organic life which 
the art of the chemist has as yet succeeded in artificially forming, are 
but the secreted or excreted products of the organism, and chemical 
affinities alone have produced them. These affinities are perhaps en- 
abled to act with a peculiar power in the living structure, only so far as 
the organic forces may present the elements in such conditions as are 
peculiarly favorable to their action. 

Many of the results which have rewarded the investigations of the 
organic chemist, are highly interesting and curious. Thus by the oxy- 
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dation of salicine, the bitter principle of the willow, we obtain a peculiar 
oil which is identical with the fragrant essence of the Spirea ulmaria. 
The oxydation of this oil has afforded us a new acid, the salicylic, which 
is very like benzoic acid in its properties, and may even be formed 
from it. In the decomposition of ligneous fibre by heat, a peculiar vol- 
atile liquid is generated, closely allied io alcohol in its relations, and 
containing, like that, the oxyd of acompound radical, which was named 
methyle, to denote its nature and origin. Both of these compounds were 
however regarded as merely results of the decomposition of native pro- 
ducts. ‘The late researches of Cahours and Gerhardt on the fragrant oil 
of wintergreen, Gaultheria procumbens, have shown us that it is a com- 
pound of this methylic oxyd, with salicylic acid. Thus we are able 
by a simple recomposition, to form the oil of wintergreen in any quan- 
tity. This is only one example of the beautiful results which have 
been unexpectedly developed in this department of science. These 
discoveries we may observe, have been principally the results of acci- 
dent; the object of the investigator having been to decompose substan- 
ces by various agents, and study the results of this decomposition. 
A more difficult, but more fruitful field of investigation, seems to be 
the application of the knowledge that we have derived from these ex- 
periments, to the artificial formation of certain determinate products. 
Already we have a large class of artificial alkaloids, and although 
it is not yet certain that we have formed one of those bodies which 
exists in nature, we have produced compounds closely allied to the 
natural ones in their properties. In anilene, which we are now able to 
form by a number of reactions from different bodies, we have an alka- 
loid, which closely resembles both in its chemical relations and in its 
effects on the animal economy, the alkaline principles of tobacco and 
Conium maculatum. It is worthy of remark also, that the composition 
of these bodies differs only in the proportions of carbon and hydrogen. 
We form anilene by a peculiar action, from benzole, a carbo-hydrogen, 
derived from benzoic acid ; and if among the great number of com- 
pounds of these two elements which result from the decomposition of 
various organic substances, we can find the hydro-carbon which bears 
the same relations to nicotine that benzole does to aniline, we can at 
once form from that compound, the alkaloid. In the present state of 
chemical science, this seems by no means improbable, and we may yet 
be able to form morphine and quinine to such an extent as will render 
us quite independent of the present sources of these important remedies. 

5. On the relations of Oil of Mustard ; (Chem. Gazette, No. 61, p. 178, 
and No. 75, p. 495.)—The late researches of MM. Wertheim, Gerhardt 
and Will, have shown that the oil of mustard is the sulpho-cyanid of a 
new radical, which is capable of forming combinations with sulphur, 
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chlorine and oxygen. This, because its compounds are also found in 
the garlic (Allium sativa), he has named allyle. ‘The oil of mustard 
(Sinapis nigra) does not exist ready formed in the seeds, but is gener- 
ated when they are bruised and treated with water. A reaction between 
two bodies previously existing in the seed, gives origin to the oil. The 
transformation is analogous to that which occurs in similar circumstan- 
ces in bitter almonds, and produces hydruret of benzoyle. 

The new radical allyle is C°H5, (or All,) and the oil of mustard All 
Cy S?. The essential oil of garlic, to which it owes its characteristic 
odor, is found to be a sulphuret of allyle, All S, and the oil of assa- 
fetida another sulphuret of the same radical. An oxyd of allyle has 
also been obtained. When oil of mustard is heated for some time to a 
temperature of 248° in contact with caustic soda and lime, the pungent 
odor of mustard entirely disappears, and we obtain in its stead a liquid 
which has a faint aromatic odor like that of leeks. ‘This substance 
analysis shows to be oxyd of allyle All O. The soda is in part con- 
verted into sulpho-cyanid of sodium. ‘The reaction is very simple, 
All Cy S?-+4-Na O=All O++-Na Cy S?. The oxyd of allyle appears 
to constitute the volatile oil of leeks, and also exists in the crude oil of 
garlic. It forms with nitrate of silver, a beautiful crystalline compound, 
which is Ag O. All O+N O85. 

The essential oil of garlic, as before mentioned, is a sulphuret of allyle, 
but in its crude state contains also the oxyd of allyle. It is easily formed 
from the oil of mustard. When we distill with a gentle heat a mixture 
of this with proto-sulphuret of potassium we obtain an oil which possesses 
none of the properties of the original, but evolves a powerful odor of 
garlic and is pure sulphuret of allyle. The reaction is similar to that 
affording the oxyd, All CyS?+-KS=AIIS+K Cy S8?. The oil of 
garlic forms interesting double salts with chlorid of mercury and bi- 
chlorid of platinum. With a solution of the bichlorid of platinum, an 
alcoholic solution of the oil forms an orange-yellow crystalline precipi- 
tate, which is (PtCl®, All Cl)+3(PtS?, AILS). Sulphuret of ammo- 
nium decomposes the chlorids, and we obtain an insoluble compound, 
which is the double sulphuret of platinum and allyle (Pt 52, AllS.) Sim- 
ilar compounds are formed with mercury. ‘The precipitate with an alco- 
holic solution of chlorid of mercury is 2(HgCl,) All Cl,+-2(Hg S)AIIS. 
When this is distilled with sulpho-cyanid of potassium, a decomposition 
ensues by which we obtain the oil of mustard. ‘The reaction is between 
the double chlorids, forming chlorid of potassium and sulpho-cyanids of 
mercury and allyle; at the same time the double sulphuret is decom- 


posed into sulphuret of mercury and sulphuret of allyle, which last is 
found in the receiver mixed with the oil of mustard. 
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If we add the oil of garlic to an alcoholic solution of nitrate of silver, 
we first obtain sulphuret of silver, followed by a crystalline precipi- 
tate. If we dissolve this last by boiling, and filter the hot solution, we 
obtain on cooling, beautiful white prismatic crystals of the compound of 
nitrate of the oxyd of allyle and silver, AgO, AIlO, NO*®. Ammonia 
decomposes this, and liberates pure oxyd of allyle. 

When we distill oil of mustard with one of the higher sulphurets of 
potassium, we obtain a crystalline compound which is probably a higher 
sulphuret of allyle. It has a powerful odor of assafetida, and is probably 
identical with the sulphuret observed in the oil of that substance. The 
roots of Alliaria officinalis yield a volatile oil, identical with that of 
mustard. ‘These results are interesting as developing a new and beau- 
tiful relation between a number of organic substances. They show 
the simplicity which nature exhibits in all her operations, deriving a 
number of complex and apparently distinct bodies from a single radi- 
cal, by combinations which we are able to imitate in our laborato- 
ries. These discoveries are a beautiful illustration of the doctrine of 
compound radicals. Although we have not as yet been able to isolate 
allyle, yet we can form all its combinations, and transfer it from one 
union to another, so as to afford the most satisfactory evidence of its 
existence. 

6. On the Acid of the Bark of Viburnum opulus ; (Chem. Gazette, 
No. 77, p. 9.) —L. von Monroe has shown that this acid, which was sup- 
posed to be identical with that obtained from the fat of the dolphin and 
named phocenic acid, is really valerianic acid. ‘This confirms the 
results originally obtained by Dumas. 

7. On the Artificial formation of Specular Iron; by T.S. Hunt.— 
The following is perhaps worth recording, as it beautifully confirms 
Mitscherlich’s theory of the formation of this oxyd in volcanic products. 
[ precipitated a concentrated solution of perchloride of iron by caustic 
ammonia, threw the thick magma upon a filter where it was allowed to 
drain until it became solid. ‘This was then partially dried ata gentle heat, 
when it cracked into small angular fragments. These consisted of hydra- 
ted peroxyd of iron mechanically mixed with a large quantity of chlo- 
rid of ammonium. On heating this in a platinum crucible, to 400° or 
500°, the vapors of water and the ammoniacal salt were abundantly dis- 
engaged, and the mass became inflated and porous. ‘The residue how- 
ever was not pure oxyd of iron, for on heating it to bright redness, 
fumes of chlorid of iron were evolved, accompanied by hydrochloric 
acid, and an abundant deposit of dark red-brown oxyd of iron coated 
the side of the crucible. On cooling, the oxyd was found coated with 
a brilliant iridescence, which was still more beautifully seen in the 
small cavities disclosed on breaking the porous mass. A microscopic 
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examination showed this coating to consist of small scales of specular 
oxyd of iron, which exhibited all the splendid tints of the beautiful 
iridescent specimens from Elba. 

The reaction which produced the specular iron, is possibly the follow- 
ing: A portion of the ammoniacal salt confined in the mass, which was 
half an inch in diameter, was unable to escape before the exterior be- 
came ignited. ‘The heated oxyd reacted upon the chlorid of ammonium 
to form chlorid of iron and water. Both of these bodies can probably exist 
undecomposed when in contact with oxyd of iron, or at least the oxyd 
and hydrochloric acid if formed, would immediately react upon each 
other. But when they come to the suface the oxyd is deposited and the 
hydrochloric acid escapes. 

8. On the Compounds of Boracic Acid with Ether; by MM. Eset- 
MAN and Bouquet, (An. Chem. et de Phys., May, 1846.)—Chloride of 
boron is prepared by passing dry chlorine over an ignited mixture of 
boracic acid and charcoal, and the product is conducted into a bottle of 
alcohol, by which it is readily absorbed. The alcohol is kept cooled, and 
after a time separates into two layers; the upper one contains the new 
product, and the lower hydrochloric acid and water. ‘The ethereal liquid 


is purified by distillation, tilla product is obtained which boils at 246° F. 


It is a limpid fluid of a fragrant odor and burning taste. Its specific 
gravity at 60° is *8849. It dissolves readily in alcohol and is also solu- 
ble in water, but is almost immediately decomposed by it into boracic 
acid and alcohol. It is combustible and burns with a fine green flame 
evolving fumes of boracic acid. Analysis gives for its composition the 
formula BO,, 3C,H,O. 

9. Vitreous Boracic Ether—When the preceding compound is 
distilled from the original fluid, there remains in the retort a liquid, 
which on cooling forms a vitreous mass, having the odor of ordina- 
ry ether, but a very bitter taste. The composition appears to be 
(BO,)? C,H,O. 

By a process similar to this, the authors have obtained compounds of 
boracie acid with the oxyds of methyle and amyle, which resemble in 
general character the borate of ethyle, and have a similar formula. 
One equivalent of boracic acid—=BO, combines with 3 equivalents of 
the oxyds. 

These compounds correspond to crystallized boracic acid B,O.,, 3HO, 
while the vitreous ethyle compound is analogous to anhydrous borax 
(BO, )2Na0. 

10. Vitiated air in apartments ; (L’Institut, No. 654, July 15, 1846, p. 
240.)—M. Lassaigne has shown by a series of investigations, that con- 
trary to a common opinion, the air in a room which has served for res- 
piration without being renewed, contains carbonic acid alike in every 
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part, above as well as below; the difference in proportion is but slight, 
and where appreciable, there is some reason to believe that the carbonic 
acid is in greater quantity in the upper parts of the room. These ex- 
periments establish the very important fact that all the air of a room 
must be changed in order to restore its purity. ‘The plans sometimes 
resorted to, to draw off the air in the lower part of the room, or change 
this portion only by circulation, are wholly ineffectual as a means of 
ventilation. 

11. On the Products of the Oxydation of Gelatine by Chromic 
Acid ; by Prof. Marcuanp, (Chem. Gaz., No. 77, p. 10.)—40 gram- 
mes of gelatine were dissolved in a mixture of 1000 grammes of water 
and 300 of sulphuric acid, and the solution, after cooling, was mixed 
with 160 grammes of bichromate of potash. On heating the mixture 
the odors of the oil of bitter almonds and hydrocyanic acid are evol- 
ved. The distillate was agitated with oxyd of mercury, when a con- 
siderable quantity of cyanid of mercury and some formiate was obtained. 
The liquid distilled off from an excess of oxyd of mercury, still retain- 
ed the odor of bitter almonds, which only disappeared after the addi- 
tion of caustic potash and prolonged exposure to the air. From the 
solution a salt was obtained, soluble in alcohol, which gave with hydro- 
chloric acid, crystals having all the characters of benzoic acid. These 
reactions leave no doubt that hydruret of benzoyle is a product of the 
oxydation of gelatine. When the gelatine is in excess we obtain noth- 
ing but carbonic with pure formic acid. 

12. Colors of Quartz; by M. Heintz, (Poggend. Ann., 1, 519.)— 
M. Heintz shows that the color of carnelian is not due to an organic 
substance ; and that instead, it contains 0-05 per cent. of peroxyd of 
iron. Healso states that the tint of amethyst is due toa compound of 
peroxyd of iron and soda, and not to manganese. 


II. MinErRALOGY AND GEOLOGY. 


1. Stroganowite, a new mineral ; by M. Hermann, (Journ. d’Erdmann, 
xxxiv, 177.)—This mineral was found in Russia, in the bed of the river 
Sludanka, in crystalline masses of a clear green color and foliated tex- 
ture, cleaving also in two directions nearly at right angles. Specific 
gravity 2°79; hardness, that of apatite ; lustre resinous ; translucent or 
semi-transparent. It has the composition of scapolite, along with a 


portion of carbonate of lime, (a mixture ?) giving the formula Ca?Si+- 


2Al Si+Ca C. 

2. Xylite,a new mineral; by M. Hermann, (Journ. d’Erdmann, xxxiv, 
177.)—Xylite is from the copper mines of the Ural. It is essentially a 
silicate of iron; it has a deep brown color, a fibrous fracture, specific 
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gravity 2935; hardness inferior to calc spar. It is but slightly at- 
tacked by acids. It contains silica 44°06, peroxyd of iron 37°84, lime 
6°58, magnesia 5°42, oxyd of copper 1.36, water 4°70—99-96. 

3. Antimoniate of Lead; by M. Hermann, (Journ. d’Erdmann, 
xxxiv, 177.)—This ore is from the district of Nertschinsk in Russia. 
It is amorphous, with a compact texture and resinous lustre ; color gen- 
erally sulphur yellow, sometimes grayish, green or black; specific 
gravity, 460—4-76. It consists of antimonic acid 31°71, oxyd of lead 


61°83, water 6-46—Pb°Sb+4H. 

4. Native Titanium.—lIt is reported by Mr. Rogers that native Tita- 
nium in cubes of a copper-red color has been found in the mines of 
Merthyr-Tydrill, in Cornwall, similar to those detected in the scoria of 
the furnaces at the same locality. It appears that in 1794, similar crys- 
tals were sent to Hairy, who considered them pyrites. 

5. Loxoclase ; by A. Breiruavrt, (Phil. Mag., Aug., 1846, xxix, 150, 
from Poggend. Ann.)—Loxoclase is near feldspar in its characters, and 
comes from Hammond in the state of New York. It is distinguished 
by having an oblique cleavage parallel with the long diagonal 
though not always very distinct, and from this its name is derived. 
Hardness a little above ordinary feldspar; specific gravity 2°609— 
2-620; color yellowish gray, whitish and bluish gray. It has the gen- 
eral crystalline form of common feldspar, with the angle M : T—120° 
15’. It fuses before the blowpipe with difficulty and shows in the outer 
flame an intense soda reaction. Composition, according to M. Plattner, 
silica 63°50, alumina 20°29, oxyd of iron 0°67, potash 3-03, soda 8°76, 
lime 3°22, water and fluorid of silicon 1°23. It occurs with pyroxene, 
graphite, and calc spar. 

6. Digenite and Cuproplumbite; by M. Breiruaupr, (Poggend. 
Ann., lxi, 671.)—These are two ores of copper from Chili. Digenite 
is a massive sulphuret of copper having a metallic lustre, a dark lead gray 
color, and giving a black streak. Hardness between 2°5 and 3:25 of 
Breithaupt’s scale. Specific gravity 4680. The same mineral has 
been found near Sangerhausen in Thuringia having the specific 
gravity 4568. Composition; copper 70°20, silver 0°24, sulphur (loss) 
29°56 ; formula, Gu+4Cu nearly. Cuproplumbite has the cleavage of 
galena, a metallic lustre, black streak ; specific gravity 6°42 ; fuses 
easily. Composition, sulphuret of copper 24°45; sulphuret of lead 
74°98, sulphuret of silver 0.57—Gu-+2Pb. 

7. Vanadate of Copper ; (L’Institut, No. 525, p. 68.) —This ore has 
been met with in the Ural, associated with sulphuret of copper, native 
copper, and malachite. It is in part pulverulent and also in reniform 
masses, consisting of folia of a citron yellow color and pearly lustre. 
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8. Native Tin; by M. Hermann, (Jour. f. Prakt. Chem., xxxiii, 
300.)—According to Hermann, native tin occurs in the gold washings of 
the Ural, in small gray metallic grains containing also some lead. 

9. Turgite; by M. Hermann, (Jour. f. Prakt. Chem., xxxiii, 96.)— 
Turgite is a hydrated peroxyd of iron from the Ural, of a brownish-red 
coler, 3°54 to 3°74 specific gravity, consisting of peroxyd of iron 85°34, 
water 5°31, oxyd of lead and copper 1°85, gangue 7°50, formula 
2Fe+H. 

10. Bodenite ; (Poggend., Ixii, 636 ; Berz. Jahresb., xxv, 1845, 365.) 
—Breithaupt has given the name Bodenite, derived from the locality, 
Boden in Saxony, to a mineral resembling orthite, containing cerium. 

11. Parisite, a new cerium mineral; by M. Bunsen, (Ann. der 
Chem. und Pharm., 1845, No. 2.)—Parisite was discovered by M. Paris 
in the valley of Musso, New Grenada. It occurs crystallized in bipy- 
ramidal dodecahedrons ; the basal angles are 164° 58’, and the lateral 
of the pyramid 120° 34’. It cleaves easily, parallel to the base; hard- 
ness between fluor and apatite; specific gravity —=4°350; color reddish 
brown ; fracture vitreous and conchoidal ; transparent in thin fragments. 
Heated it loses water and carbonic acid and becomes friable. It is in- 
fusible and phosphorescent before the blow-pipe. Composition, car- 
bonic acid 23°51, protoxyd of cerium, lantanum and didymium 59-44, 
lime 3°17, fluorid of calcium 11°50, water 2°38—100-00. 

12. Saccharite; by M. Scumipr, (L’Institut, No. 549, p. 227.)—Sac- 
charite resembles somewhat a granular feldspar, and is from Silesia. 
It is either white, or greenish from a mixture with pimelite. Specific 
gravity 2°668. It is infusible before the blowpipe alone, and with great 
difficulty with soda. M. Schmidt obtained in his analysis, silica 58°93, 
alumina 23°50, peroxyd of iron 1°27, oxyd of nickel 0°39, lime 5-67, 
magnesia 0°56, potash, 0°05, soda 7-42, water 2°21. Excluding the 


water, it gives the formula R° Si?-+3ASi?, which is identical with that 
of leucite. 
13. Fischerite; (Berz. Jahresb., xxv, 1845, 390.)—Fischerite is a 


phosphate of alumina (441° P*) containing, according to M. Hermann, 


24 equiv. of water (24H). It comes from Nischne Tagilsk, in the Ural, 
where it occurs of a dull green color and translucent; specific gravity, 
2°46. It is sometimes met with in transparent six-sided prisms. 

14. Turquois.—M. Hermann finds that the blue ‘Turquois has the for- 
mula Al? P244 Al+15H. 

15. Keilhauite,a new mineral; by A. Erpmann, (Kongl. Vet. Akad. 
Handl., 1845.)—Keiihauite was found near Arendal, in Norway, in a 
feldspathic rock. It is massive, of a brownish-black color, and grayish- 
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brown powder ; splinters are brownish red by transmitted light. It has 
one distinct and two indistinct cleavages, with the surface of the first 
vitreous in lustre and the others resinous. Hardness between quartz 
and feldspar. Sp. grav.=3-69. Before the blowpipe it fuses easily 
with some effervescence to a black shining slag. With borax it dis- 
solves, taking an iron color, but after strong reduction becomes blood 
red. Ina fine powder, it dissolves entirely in muriatic acid. Erdmann 
obtained in an analysis, silica 30-00, lime 18-92, peroxyd of iron 6°35, 
alumina 6:09, sesquoxyd of manganese 0°67, oxyd of cerium 0°82, titanic 
acid 29-01, yttria 9°62; from which he deduced the approximate for- 


mula 3Ca* Si+-RSi+Y Scheerer (Poggend. Ann. Ixiii, 459,) 
has named this mineral Yttro-titanite. 

16. Anatase, Brookite, and Rutile, (Rammelsberg’s Zweites Supple- 
ment; Jameson’s Jour., xl, 383.)—Prof. Rose has shown (Poggend. 
Ann,, |xi, 516,) that Anatase is pure titanic acid, like Brookite and Ru- 
tile. When exposed to heat, by which its specific gravity is not alter- 
ed, or, to the action of solvents, it presents no phenomena different 
from those exhibited by the two minerals just mentioned, and the quan- 
tity of iron contained in it is still less than the amount in those two sub- 
stances, (the Anatase of Brazil contains 0°25 per cent. oxide of iron.) 
Rutile, Brookite and Anatase, are the first decided example of a tri- 
morphism, in whose members the titanic acid is distinguished by a dif- 


ferent specific gravity. On being exposed to heat, however, the Ana- 


tase acquires the specific gravity of Brookite, and afterwards that of 
Rutile, and Brookite itself acquires the specific gravity of Rutile. It 
thus appears that, by the action of heat, the one substance is converted 
into the other; and precisely the same phenomena occur in the case of 
artificially prepared titanic acid. 

17. Kaliphite; by M. Ivanorr, (Annuaire du Jour. des Mines de 
Russie, for 1841, St. Petersburg, 1844, p. 386; Berz. Jahresb., xxv, 
1845, p. 331.)—Kaliphite is a Hungarian mineral, but the particular 
locality is not known. It forms a fragile, feathery mass, separating 
easily into acicular fibres; lustre resinous; opaque ; powder reddish- 
brown ; specific gravity, 2°81. Fuses easily on charcoal, before the 
blowpipe to a brown bead, gives an iron color with fluxes and becomes 
green with soda on platinum, affords much water and dissolves easily in 
muriatic acid. Composition, peroxyd of iron 28°80, binoxyd of man- 
ganese 28°13, water 19-01, silica 12°10, oxyd of zinc 6°30, lime 2°55, 
titanic acid 1:20, alumina 0°60, magnesia 0.70=99-39; formula, 
2(Zn, Ca) Si+3Fe H?4+8+Mn 

18. Amoihite ; (Jour. f. Pr. Chem. xxxiii, 402.)—This name is pro- 
posed by v. Kobell, for an ore of nickel, from Litchtenberg, in the 
Fichtelgebirge, which has the composition, nickel 37°34, iron 2°50, lead 
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0:82, cobalt, a trace, arsenic 45°34, sulphur 14:00—100; leading to 
the formula Ni?(As,S)*. It crystallizes in the tesseral system, and 
has the specific gravity 6°08. Heated in an open tube it affords arsen- 
ous acid, metallic arsenic, and sulphuret of arsenic. It fuses easily be- 
fore the blowpipe, disengaging arsenical fumes. Nitric acid dissolves it, 
with a deposition of the sulphur. 

19. Margarodite-—This name has been given by Schafhautl, to the 
schistose talc of Zillerthal, a mineral allied to mica, and consisting of 
silica 47°05, alumina 34-90, peroxyd of iron 1:50, magnesia 1-95, pot- 
ash 7:96, soda 4:07, water 1:45—98:88. 

20. Mowenite and Harmotome; (L’Institut, No. 644.)—MM. Da- 
Mour and DerscLo1zeavux, suggest the propriety of uniting the mowenite 
of Thomson, with harmotome, both on crystallographic grounds and 
chemical composition. Mowenite afforded on analysis, silica 47°60, 
alumina 16°39, baryta 20°86, oxyd of iron 0°65, potash 0°81, soda 0-74, 
water 14°16—101°21. 

21. Brochantite and Krisuvigite ; (Poggend., Ann. Ixii, 138; Berz. 
Jahresb., xxv, 1845, 395.) —M. RamMetssBere obtains for the formula 
of Brochantite CuS+-3CuH, which is also that of the so-called Kris- 
uvigite. 

22. Perowskite ; (Poggend. Ann., |xii, 596; Berz. Jahresb., xxv, 1845, 
370.)—Perowskite has been analyzed in the laboratory of H. Rose, and 
found to be a titanate of lime, with the formula Ca Ti. 

23. Phacolite ; (Poggend., |xii, 149; Berz. Jahresb., xxv, 1845, 363.) 
—The Phacolite of Leipa in Bohemia, has been analyzed by Rammels- 


berg, who obtained the formula 2R Si4+-Al°Si°+10H; he remarks 
that the result agrees precisely with Connell’s analysis of Levyne. 

24. Mica; (Pogg. Ann., Ixi,377; Berz. Jahresb., xxv, 1845, 359.)— 
M. Loumeyer, by an analysis in H. Rose’s laboratory, obtained for the 


formula of a hexagonal lithia-mica, from Zinnwald, K F4-R?2Si5, a 
little soda and lithia being substituted for part of the potash. 

A dark greenish-black mica from Vesuvius afforded M. Chodnew, 
silica 40°91, alumina 17°79, peroxyd of iron 11°02, magnesia 19-04, 
lime 0°30, potash 9°96, with no fluorine or chlorine ; giving the formula 
Mg*Si+ Al Si, some potash being included with the magnesia, and oxyd 
of iron with the alumina. 

25. Arragonite and Cale Spar; (L'Institut, No. 654, July 15, 1846, 
p. 240.) —MM. Silberman and P. A. Favre have arrived at the conclu- 
sion that these two minerals are isomeric, and that the dimorphism of 
carbonate of lime is due to this principle. The arragonite is shown to 
be the higher of the isomeric compounds. 

Seconp Serigs, Vol. Il, No. 6.—Nov., 1846. 54 
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26. Bucholzite of Chester, Pennsylvania; (Berz. Jahresb., xxiv, 
1844.)—Erdmann has determined the composition of this mineral as 
follows :—silica 40°08, alumina 58°88, protoxyd of manganese 0°74—= 


99°67, which approaches that of andalusite, and gives the same for- 


mula, Al4Si8. 

27. Sillimanite ; (Ofversigt af K. V. Ac. Forhandl., 1844, 91; Berz. 
Jahresb., xxv, for 1845, 348.)—M. Staaf, in Svanberg’s laboratory has 
analyzed the Sillimanite of Pettypaug (Chester) near Saybrook in Con- 
necticut, and found for its composition, silica 33-362, alumina 58-622, 
peroxyd of iron 2-174, magnesia 0-398, lime a trace, evaporated 
0°428S—98:984: which affords the formula of Kyanite, A*S?. 

28. Bismuth Silver; (Ann. des Mines, 4 Ser., vi, 165.) —Domeyko 
gives for the composition of a bismuth silver from Copiapo, S. A., silver 
60°1, bismuth 10.1, copper 7°8, arsenic 2°8, gangue 19-2. The silver 
compound, omitting the copper, &c., equals Bi Ag®. 

29. Arsenical Antimony ; (Poggend. Ann., Ixi, 137; Berz. Jahresb., 
xxv, 1845, 334.)—This ore from Allemont in Frankreich, has been an- 
alyzed by Rammelsberg, with the result, antimony 37°85, arsenic 
62:15—Sb As°. 

30. Staurotide ; by M. Jacoznson, (Poggend. Ann., Ixii, 419.)—The 
staurotide of St. Gothard has afforded M. Jacobson, under the direction 
of H. Rose, silica 29-72, alumina 54°72, peroxyd of iron 15°69, mag- 


nesia 1°85=101-98. Other analyses by him correspond nearly with 


the one here cited. The above gives the formula Al?Si or A?S, the 
oxyd of iron, being included with the alumina. 

31. Scolezite and Natrolite ; (Poggend. Ann., lix, 368 and 373.)— 
An analysis of scolezite by Gilich gives for its composition, silica 40°76, 


alumina 26°22, lime 13°68, water 13°94, corresponding to the simple 


formula, CaSi+-Al Si+3H. 


Natrolite, according to analyses by Sander and Scheerer, affords the 


formula NaSi-+-l Si+23f. One of Scheerer’s analyses (of the var. 
Bergmannite) gave silica 48°12, alumina 26-96, lime 0°69, peroxyd of 
iron 0-22, soda 14°23, potash, a trace, water 10°48. 

32. On Iolite ; by W. Harprncer, (Pogg. Annal., 1846, Ixvii, 441.)— 
In an elaborate memoir on the mineral Iolite, including its several va- 
rieties, M. Haidinger shows that the so-called mineral species, Pinite, 
Fahlunite, Weissite, Bonsdorffite or Hydrous Iolite, Gigantolite, Chlo- 
rophyllite, Pras¢colite, Esmarkite, and perhaps also Oosite,* are only 

* M. Haidinger cites the suggestion made by Mr. Dana in his Mineralogy, (2d 
edit. p. 307,) that several of the above-enumerated minerals were derived from 
the alteration of Iolite. 
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pseudomorphs of Iolite, arising from a change of composition in crys- 
tals of this species. The change approximates the material to the 
mica or steatite family, altering the crystallization and rendering the 
structure foliated or micaceous, parallel to the base of the prisms. 

33. Gold at Dedham, Mass.; by J. H. Buaxe, (communicated for 
this Journal.) —Recently, upon exposing to view a small portion of a 
vein of quartz in granite in the town of Dedham, I discovered numer- 
ous small particles of gold, some of them weighing from two tenths to 
eight tenths of a grain. The average width of this vein is about four 
inches; its course is E. 10° N. by W. 10° 8., and its dip is to the 
southward at an angle of 76°. 

Occurring in the same vein there is found also sulphuret, black oxide 
and carbonate of copper, together with galena containing silver. An- 
other vein affording galena, about five feet south of this vein, and hay- 
ing a like direction and inclination, has been exposed. 

34. Gold washings of the Rhine; by M. Daveniée, (L’Institut, No. 
654, July 15, 1846.)—Some centuries past, the gold washings of the 
Rhine were quite flourishing: but since the discovery of America, they 
have lost their importance, till now there are but few persons employed 
upon the banks of this river, and only about 45,000 francs of gold are 
annually extracted between Basle and Manheim. Explorations have 
been made above Constance ; but the most productive region is within 
the limits just stated; and here both banks are equally productive. 
The working is considered as paying when a workman can collect 
one and a half frances per day. The sands of the first quality have a 
richness represented by 0-000000562 ; those of the second quality, by 
0:000000163 ; the sterile sands, taken promiscuously furnished scarcely 
0:000000008. The sands of Siberia are five times more rich, and 
those of Chili ten times more so, than the best of the Rhine. The 
auriferous land of the river is calculated to contain 52,000 kilogrammes 
of gold, having a value of 165,828,000 francs ; but it is mostly cover- 
ed by soil under culture. 

35. Observations upon some Sandstone Rocks in Baldwin Co., Ala. ; 
by Artemas BicrLow.—lI perceive by Mr. Lyell’s letter in the March 
number of this Journal, that he has recently been in Alabama ; but he 
makes no mention of a sandstone formation, which is quite extensive in 
the southern part of that state. Mr. Buckley, in one of the former num- 
bers of the Journal, mentions it as being near the rocks in which the 
Zeuglodon is found, and as containing tubes of sandstone. It is also 
exposed near Pensacola. In Baldwin Co. it is exposed frequently 
through an extent of several miles along the sloping ground which de- 
scends to the Tensaw River; which river divides from the Mobile on 
the east and unites again at the Bay. [ have found the sandstone, also 
on the level land more than six miles from the river. 
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Baldwin Co. is a part of that alluvial region lying along the Atlantic 
Ocean and the Gulf of Mexico. It extends from the Gulf along the east 
side of Mobile Bay, Tensaw and Mobile rivers, about 100 miles, and is 
about 50 wide in its broadest part. Its general surface is nearly level, 
covered with a continuous forest of the long-leaved-pine, with the ex- 
ception of here and there savannahs, which are wet and miry, produc- 


ing tall rank grass. On the edge of one of these, a large quantity of 
clear water boils up with much force, through a bed of quicksand. 
There are also numerous small ponds. Wherever the recent action of 
water has worn away the earth for several feet, beds of clay are ex- 
posed. This surface is about 200 feet above the Tensaw River ; at 
about two miles distant from the river, it begins to slope down to 
it, and is cut into deep ravines, from the sides of which and upon 
the sloping surface, the sandstone is exposed. First, nearly on the 
height of land, are found tubes like those mentioned by Mr. Buckley, 
with this difference, those contained yellow ochre, these contain fine or 
coarse sand varying in color from the purest white through the shades of 
yellow to almost a red; the sand is stratified, generally lengthwise 
the tubes, sometimes transversely. In some localities these tubes con- 
tain silicified wood; the wood is found, in small fragments, in great 
abundance. I have dug out tubes from four to six feet long. About 
60 feet below these, three quarters of a mile distant, are three or four 
small masses of the sandstone jutting from the sloping surface, which 
contain abundant but very obscure impressions of shells, apparently all 
bivalves. There are evidently several genera; the outlines of some 
are quite regular, and in two or three a part of the hinge is discernible. 
Stull lower 40 or 50 feet, a quarter of a mile distant, the sandstone is 
exposed several feet thick, but I could not find any organic remains. 
The impressions of shells contained yellow ochre. 

At the highest point, where the tubes are found, there are several 
ledges of the sandstone, over which fragments are scattered, bearing 
N. E. and S. W., appearing to have been washed by currents of water 
from the north. The strata vary in thickness from one half an inch to 
two inches; are inclined at an angle of 15°, 25°, and 30°, according to 
the locality, generally about 30° ; and dip toa point a little S. of E. 
as if deposited from the W. or N. W. They are very much fractured, 
the faults perpendicular, yet the sandstone appears to be in its original 
position. ‘The evidence for this is the fact, that the tubes are nearly 
all found horizontal, which would be their proper position if formed 
around sunken wood, as I suppose they were. The strata are every 
where at an angle of about 30° to the tubes; these are imbedded in the 
sandstone ; they are nearly as hard again as the strata, the proportion 
of iron being so great that they are of a very dark iron color. I exca- 
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vated to the depth of about six feet under one of the ledges, and found 
that the stone had entirely decomposed, leaving the tubes smooth and 
perfect, filled with variously colored sand. The fact that the sandstone, 
is so much decomposed under the surface, has led me to think that 
much of this sandy region in Alabama has been formed by the wearing 
away of this formation. The evidences, tend to show that it extended 
over a large portion of South Alabama, but organic remains are dis- 
covered only in a few places. It is questionable whether impressions 
of shells can be found in any other place than the one I have mention- 
ed, and there the extent of surface exposed is not a rod square. 


The above is a section of the upper part of a ledge showing the 
relative position of the tubes and the strata, and an appearance of having 
been undermined at one end. Wherever I have seen the sandstone 
so as to mark the strata, they are about as above, except at the lowest 
place, mentioned as 40 feet below the strata containing shells, and 100 
below the above ledge, where the angle of inclination is 15°. There 
is a ledge five miles distant from the above, where fragments of tubes 
are found, much more elevated, as high probably as any portion of the 
country. Another locality where | found silicified wood, in fragments, 
scattered abundantly over the ground, is nearly as high as the last men- 
tioned ledge. 

The tubes are generally round or oval, from one half inch to 12 
inches in diameter of various lengths,—I saw one six or seven feet 
long, and six inches in diameter ;—they are not always perfectly 
straight, but generally curved or a little crooked ; the layers are con- 
centric, and vary in thickness; the stone forming the tube is some- 
times an inch thick. Where they are exposed to the air, they are 
hollow ; beneath the surface they are filled with sand as before described. 

One specimen of the tubes containing silicified wood is six inches 
long and oval as if it had been compressed, an inch and a half in the 
greater diameter ; the rings are very distinct in the wood, and it was 
entirely surrounded with stone. Some specimens of the wood had un- 
dergone partial decomposition. 
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These tubes appear to have been formed around wood, that was 
brought down by a river, or rivers, perhaps through numerous mouths, 
and deposited: after the tubes were formed, the wood at greater depths 
seems to have decomposed and passed off, and its place filled with 
various colored sand ; that more elevated in its position, petrified, leav- 
ing us evidences by which to know the origin of the tubes. The 
sandstone was forming during this process, being thrown down at an 
angle of about 30°, as before stated, and in the same direction with 
the tubes, as if both were deposited by the same current. The lowest 
strata Contained no organic remains that I could discover ; the middle 
were inhabited by several species of shells ; the upper received depos- 
its of drift-wood. The age of this sandstone I am unable to deter- 
mine; | hope to have the opportunity soon of submitting my speci- 
mens to some one well acquainted with fossils. 

The above facts are extracted from an article, read by me before 
the Nat. Hist. Soc. at the Wesleyan University, upon this subject, 
nearly five years ago. 

36. Fossil Forest in the Parkfield Colliery, near Wolverhampton.— 
In a seam of coal, seventy three trees were counted by Mr. H. Beckett, 
scattered over a quarter of an acre. ‘The trunks occupy the whole 
thickness of the coal seam, about a foot and a half, but do not pass 
through the shale above. Above this upper shale, there were remains 
of another forest, of similar character. One of the stumps examined 
was perfectly bituminized, and preserved its shape unflattened ; it was 
four feet in circumference, and the roots spread to a distance of nearly 
two feet. ‘The trunk and roots were covered with a bark about half an 
inch thick, which was rather brittle ; the interior, two feet in diameter, 
was more earthy and concentrically lamellar. ‘The trees were all up- 
right, and are said by Mr. Beckett, to present undoubted evidence of 
having grown on the spot. 

Mr. Wm. Ick, describing the same region, states that some of the 
trees are eight feet in circumference, and seventy are exposed to view 
on one area, broken off near the roots, while the prostrate trunks are 
lying across each other in every direction. One of these trunks was 
thirty feet in length. In a thickness of twelve feet, he distinguishes 
three beds of coal and remains of as many distinct forests. The trees 
are supposed to be Conifer. 

37. Phyllite—This mineral, which, as published by Alger, is prob- 
ably identical with Ottrelite, was referred erroneously by Dr. Thom- 
son, who first described it, to Sterling, Mass., whereas it was found by 
Prof. L. Vanuxem in the “town of Newport, R. I., where (in 1823) it 
occurred abundantly in ‘ mica shist,’ in the stone walls of the enclo- 


sures, and also near the south ferry.” 


A 
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Ill. Zootocy anp Borany. 


1. Report on Scientific Nomenclature, (Proceedings of the Sixth 
Annual Meeting of the Assoc. of Am. Geol. and Nat. 1845, p. 69.)— 
Your Committee on Nomenclature having revised the laws a sugges- 
tions on this subject, published in the British Association, concur in re- 
commending their general adoption. ‘They have hesitated only with 
regard to writing names derived from persons or localities with an initial 
small letter instead of a capital. In citing the names of original dis- 
coverers in connection with that of a subsequent systematist by whom 
the original name had been changed, they have preferred, as most sim- 
ple and concise, the plan which is proposed in the Report referred to, 
in a note to page 120, where this subject is discussed. 

The following abstract has been made out in as concise a manner 
as possible, to secure more easy reference, and a more extended cir- 
culation: but they would strongly urge the perusal of the whole Re- 
port in the volume of the British Association for 1842, (pp. 105 to 121,) 
in which numerous examples are given by way of illustration, and the 
reasons for adopting the various laws are presented in a forcible and 
lucid manner.* 

I. LAW OF PRIORITY, WITH ITS LIMITATIONS. 

5 1. The name originally given toa group or species by its founder, 
Pt be retained, to the exclusion of all subsequent synonyms. 

The systematic nomenclature having originated with Linnzus, this 
law is not to extend to the writings of more ancient authors. 

§ 2. In the progress of science it often becomes necessary to restrict 
or extend the characteristics of a genus, or subdivide a genus into sev- 
eral genera. The following principles bearing upon the above law, 
should be adopted in making such changes. 

a. When several smaller genera are united in one, the name of the 
earliest, if otherwise unobjectionable, should be selected for the name 
of the whole group. 

b. When a genus is subdivided, the original generic name should 
not be cancelled, but should be retained for that portion of it which was 
considered typical by the author: or if the evidence as to the original 
type is not clear and indisputable, it may be given to any portion of it. 

c. When two authors define and name the same genus, both making 
it exactly of the same extent, the latter name should be cancelled in 
toto, and not retained in a modified sense: except, when its type (as 
laid down by its author) belongs to a ditferent section of the genus from 
that of the other name, and both sections are elevated to genera. 

For example—the genus Monaulus of ViriLiot, (1816,) is a precise equivalent 
to the Lophophorus of ‘Temminck, (1813,) both authors having adopted the same 


* The Report is here given as it was finally adopted. 
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species as their type; and therefore, when the latter genus came, in the course of 
time, to be divided into two, it was incorrect to give the condemned name Mo- 
naulus to one of the portions. The names (2demia and Melanetia were originally 
synonyms; but their respective types were taken from different sections of the 
group, and consequently, on raising these two sections to genera, these names are 
retained for the groups. 

§ 3. There are other limitations of the law of priority, arising from 
violations of the rules of propriety in the introduction of names. They 
are as follows :— 

a. Names given to species or groups unaccompanied by published 

characteristic descriptions, should yield place to the earliest name ac- 
companying such descriptions. 

It has been customary with some naturalists to give names to species in their 
cabinets, or in a published catalogue, and on this ground, to claim authority for 
such names. This should not be allowed. Neither is it sufficient that the de- 
scription appear in a public newspaper, or in a journal not generally known for its 
scientific character, or in language so brief and indefinite that the object cannot 
be recognized by it. 

b. A name of a species already in use for another species of the 
same genus, should be changed : also, a generic name in Zoology, be- 
fore employed for a genus in that kingdom should be changed; and 
the same in the Vegetable kingdom. 

c. A name glaringly opposed in its signification to the essential char- 
acteristics of a species or group, and likely to propagate important 
errors, may be changed. 

Such terms as Monodon, Caprimulgus, Paradisea apoda, and Monoculus, have 
acquired sufficient currency no longer to cause error, and are therefure retained 
without inconvenience. Names derived from localities, where the species are 
found to have wider limits, should still be retained. But when we find a Batra- 
chian reptile named in violation of its true affinities, Mastodonsaurus, or when a 
name is derived from an accidental monstrosity, as in Picus semirostris of Lin- 
neus and Helix disjuncta of Turton, another name should be substituted. This 
privilege should be allowed only in extreme cases. 

d. When the name of a species is afterwards made the name of a 
genus to include that species, a new specific name should be given. 

The generic name Pyrrhocorax was applied to the species called by Linneus, 
Corvus pyrrhocoraz. It therefore became necessary to change the specific name, 
and a/pinus was substituted. The practice of thus elevating specific names to 


generic isa bad one. See § 6, i. 
Il. LAWS WITH REGARD TO ORTHOGRAPHY. 


§. 4. In writing systematic names, the rules of Latin orthography 
should be adhered to; except in words derived from proper names, in 
which only the termination should be latinized. 

Proper names of persons would often become quite unintelligible if modified so 
as to conform throughout to Latin orthography. We should not recognize Knighti, 
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Woodwardi, in the words Cnichti, Vudrardi. But words of barbarous origin, hav- 
ing no fixed orthography, are more pliable, and hence when adopted into the 
Latin, should be rendered as classical in appearance as is consistent with the pre- 
servation of their original sound. 


a. In converting Greek words into Latin the following principles 
should be regarded. 


Greek. Latin. | Greek. Latin. 
at becomes #2 becomes th 
os terminal us x ah 
op “ec um x a4 c 
ov u nch 

ot = 77 ng 
y The aspirate (‘) h 


b. In compounding two Greek words, the first of the two words 
should have the form of the genitive case, dropping only the terminal 
consonant; as from ogrs, bird, and gvyzos, beak, we have Ornitho- 
rynchus—not Ornirhynchus. 

c. Words of different languages must never be compounded together. 
We add— 

d. In compounding two Latin words, the same rule should be fol- 
lowed, except that ¢ should be substituted when the genitive ends in 
@; penneformis should be penniformis. 

e. Specific names, derived from localities, should terminate in ensis : 
those derived from names of persons, when given in honor of the dis- 
coverer, should end in the genitive 7, or di, (¢, when the name ends in 
a consonant, and i? when in a vowel); but when in compliment to a 
person not a discoverer, the adjective should end in anus. But names 
derived from the names of persons or localities are very objectionable : 
see beyond, § 6, J, c. 

III. ‘RECOMMENDATIONS FOR THE FUTURE IMPROVEMENT OF SYSTEMATIC 
NOMENCLATURE. 


The following suggestions, although they cannot be invested with the 
authority of laws, are worthy of being strictly regarded in the future 
introduction of scientific names. 

§ 5. The best names are those derived from the Greek or Latin lan- 
guage, the former being in general preferable for generic names, and 
the latter for specific. 

§ 6. It is desirable, 

a. To select names which may indicate some sensible characteristic 
of the object: this will greatly aid the memory. 

b. To avoid specific names derived from localities. 

Seconp Series, Vol. No. 6.—Nov., 1846. 5d 
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ce. To avoid invariably deriving generic and specific names from the 
names of persons. 

d. ‘To avoid comparative names, such as Picoides, Emberizoides, 
maximus, minor, minimus, &c. 

e. To avoid ancient names of species, except when they can be cor- 
rectly applied with their ancient signification. 

f. To avoid names closely resembling others in use. 

g. To avoid names having no meaning. 

h. To avoid the introduction, under a new signification, of names 
that have been once ranked among synonyms, except in the cases al- 
luded to in \ 

i. To avoid making a generic name out of a former specific name. 

k. To avoid introducing for a genus in Zoology a name already in 
use fora genus in Botany, and the reverse. 

l. To avoid names of harsh and inelegant pronunciation. 

§ 7. It is recommended that names of Families should end uniform- 
ly in ida, and Subfamilies in ine. 

These names are formed by changing the last syllable of the genitive into ide 

or ine ; as Strix gives Stri vide, from the genitive Strigie. Buceros gives Bucerotida, 
from the genitive Bucerotis; not Stririda, Bucerida. 
) 8. It is recommended that generic names, and specific names 
which are derived from names of persons, be written with an initial 
capital; that all other specific names be written with a small initial 
letter. 

This principle is introduced with reference to names of this kind already in 


use ; for it is to be hoped that they may not be added to in future. (§ 6, c.) 


) 9. It is recommended that the original authority of a species al- 
ways follow the name in brackets; and if the name be subsequently 
altered, the authority for the same as altered, be added without brackets. 


It has been common for systematists to change 2 generic name, and then to add 
their own name to all the species. To prevent this injustice, which is no less 
than a kind of piracy, the above rule is proposed. As an example—the Tyrannus 
crinitus of Swainson is the Muscicapa crinita of Linneus: to distinguish here the 
author of the former name and give due justice to Linnewus, it may be written, 
Tyrannus crinitus, (Linn.) Swain. By this we do not intimate whether the 
genus Tyrannus is Swainson’s or not; it is sufficient for the purposes of science 
to show here that the above title, as a whole, was first adopted by Swainson. 


The authority for the genus will be found elsewhere. 


§ 10. It is recommended that when an author, through ignorance of 
what his predecessors have done, gives to a species an appropriated spe- 
cific name, the name of such author be omitted. 

§ 11. It is recommended that when an author only corrects a false or- 
thography, his name be not added as authority for the corrected term. 
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§ 12. It is recommended that in subdividing a genus, the new generic 
names proposed for the subdivisions formed, agree in gender with that 
of the original genus. 

§ 13. It is recommended that in proposing new genera, the etymology 
of the names be always stated ; and that one species be pointed out as 
a type or standard of reference. 

§ 14. lt is recommended that new genera and species be amply de- 
fined, and that the descriptions be inserted in such periodical or other 
works as are likely to obtain immediate and extensive circulation. 


James D. Dana. A. BINNEY. 

S. S. Hatpeman. C. U. Sueparp. 
D. H. Srorer. C. Dewey. 

A. A. J. D. WHELPLEY. 


E. C. Herrick. 

2. Aphides.—Mr. Francis Walker of London is engaged in the pre- 
paration of a work on the Aphides of Great Britain. 

3. Caricography.—In the third portion of Dr. Boott’s memoir on 
new or little known Carices, read before the Linnzan Society of Lon- 
don in February last, seventeen species are described, the characters 
of which are given in the Proceedings of the Linn. Society, published 
in Ann. and Mag. Nat. Hist. for September. The following are na- 
tives of North America, viz. Carex Geyeri, gathered in the Rocky 
Mountains by C. A. Geyer ;—allied to C. phyllostachys: C. juncea, 
Wild. (to which Dr. Boott refers C. miser, Buckley, described in this 
Journal) : C. Sullivantii, first described in this Journal, vol. xlii, p. 29; 
and C. Tuckermani, (C. bullata, Tuckerm., not of Schk.) 

4. Fossil Ferns from Frostburg, Maryland, collected by Mr. Lyell ; 
by C. T. F. Bunsury, Esq., (Quart. Jour. Geol. Soc., ii, 82; read be- 
fore the Geol. Soc. of London, Dec., 1845.) —Mr. Bunbury in a short 
memoir describes three species of ferns from Frostburg, two of which 
are figured. The first is supposed to be identical with the Diplazites 
emarginatus of Goppert. Mr. Bunbury shows that the genus Diplazi- 
tes is founded on an error, and proposes to retain the species for the 
present in the genus Pecopteris, as P. emarginata, of which he gives 
the following description : 

P. fronde pinnata (?): pinnis ligulatis obtusis laté et obtusissimé crenatis; basi 
subcontractis ; costA valida apice attenuata ; venis coste subperpendicularibus pin- 
natis; venulis valdé obliquis, infimis in angulum acutum confluentibus; soris ro- 
tundis confertis inter venas biserialibus 

The second species is described as new, and named Pecopteris el- 
liptica. 

Description.—P. fronde bipinnata : pinnulis ellipticis oblongisque convexis inte- 


gerrimis apice rotundatis basi contractis discretis remotiusculis ; venis obliquis pro- 


pe basin furcatis; soris subrotundis confertissimis. It is stated to be near the P 


i 
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adiantoides (Fossil Flora, i, 37) in the form of its pinnules; but the description of 
the latter is insufficient to determine their identity. 

The third species agrees nearly with the Danaites asplenioides of 
Goppert, and is ranked for the present as a variety of it (var. major). 
This species is described as follows : 

The frond appears to be bipinnate, and if a flattened stem (apparently the stipes 
of a fern) which occurs in the same slab belonged to this plant, it was of large 
size, for the stem in question, in its compressed state, measures an inch and a half 
across. The pinnules are closely set, oblique, rounded at the end, slightly com- 
bined at the base, but neither dilated nor decurrent, of an oblong or broadly lin- 
ear form, flat, or scarcely convex, about four-tenths of an inch long, and about 
half as much in breadth. Veins very indistinctly marked, but seemingly nearly 
perpendicular to the margin. The fructiferous pinnules (which are on a separate 
pinna, but which [ believe to belong to the same species) are rather larger than 
the others, but of the same shape; the fructification has the appearance of linear 
masses, placed parallel and nearly contiguous to one another, perpendicular to the 
midrib, and extending from it quite to the margin. Its general resemblance to the 
fructification of the curious genus Danea is very striking, but I am not quite sat- 
isfied that it is really of the same nature ; for on a close examination one may de- 
tect traces of round spots; and perhaps the apparently linear masses may have 
been made up by the aggregation of numerous round ones. 

Mr. Bunbury remarks that “ although the appearances of fructifica- 
tion in all these three plants are clear and unequivocal, yet in the first 
two species at least, it is invariably the upper surface of the frond that 
is exhibited to our view ; now, in all recent ferns, the fructification is sit- 
uated on the under surface : we must therefore suppose that what we 
see in these specimens are not the masses of capsules themselves, but 
the impressions of them, as it were, stamped through the substance of 
the leaves by the pressure to which they were subjected in the process 
of fossilization. This appears to be most usually the case with those 
fossil ferns which occur in a fertile state, and may be one reason why 
it is more difficult to determine with precision the characters of the 
fructification in these than in the recent plants. Dr. Lindley long ago 
observed,* that fossil ferns are much more often found with their upper 
than with their lower surface exposed to view, the lower seeming to 
adhere more closely to the matrix; and Professor Goppert,? in his cu- 
rious experiments on the artificial production of vegetable impressions, 
found that plants of this tribe did, in fact, constantly remain attached to 
the substance in which they were imbedded, by their lower and not by 
their upper surface, especially if they were in fructification. 

The other plants procured by Mr. Lyell are the Neuropteris cordata, 
N. gigantea ?, Cyclopteris (?), Pecopteris arborescens, P. abbreviata ?, 
gillaria reniformis ?, Stigmaria ficoides, Asterophyllites foliosa, A. tu- 
?, Artisia ?, Calamites 


?, Lepidodendron tetragonum, L. aculeatum, L. ??, Si- 


berculata ?, A. equisetiformis?, A. 
nodosus, C. dubius ?. 


* Fossil Flora, text to t. 83. t Syst. Filicuin Fossilium, p. 293. 
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IV. Mereorotoey. 


1. Abstract of a Meteorological Register kept in the city of 
Natchez, Lat. 31° 34’, Lon. 91° 21’ 42”, for ten years; to show the 
monthly and annual mean, maximum and minimum of the thermometer 
and barometer, the weather, prevailing winds, and depth of rain; by 


Henry Tootey, Sen. 


Thermometer. Barometer. Prevailing winds. 
e | | | > | | 
Months | S |Mean. |Max. Min. |-= | 8. |s.W. BE. | N. 
1836. | 
| January, 51°4/69°5 34:5 29-783'30-105 29-485) 8 15 12 3.0 4) 14! 1| 
| February, | 53'363° 35:5 -797| +155 -545' 6 12) 11) 12 1:3 | 6 19 4) 1 i 
| March, 56°4.72° |415 -798; -075 -440' 7, 13) 11/12) 2 2 5} 13, 2} 2/0 
April, 70°6 75:5 60° | .705'29-930 -535 6 12) 12 22 5 O 4,10' 0}; Oj} 1} 
May, 73°6 68° 646, 1-800, -350\ 2 17) 12:19 8.0); 6 7 2) 
June, 73°6 82:5 76: 670} -773 +550) 3. 16 11, 19, 7/1) O} 7, 0} 3) 2] 
July, 815852742 -704) -745 +525 2 19] 10 15 O 371 4) O} 1] 
August, -725) -810. -575 7 14,10: 12 6 3 9 14 1) 4/9 
| September, 77°481- 65 724, 840 14) 14 10 8 14,10 3} Oj 1 
October, 61474 49 ‘778| 1-820 -56513 14] 4) 4 6 5 4117. 5) O} 1] 
November, 52°667° 39°5, -809/30-040 -49010 16] 4. 4 2 3 6| 9 O| 1112) 
| December, 46264: (26-5) -807) -300 -61010 13, 8 10 3 9 11 0! 0} 4} 
65°3 747 54° 29-743'29-946 29-519'76 168/122 154 66 33 | 72.131 20 | 14 
1837 ' | | | 
January, 47-2 50° 29-753 29-966 29:500/11 13! 8 6/3! 516 7| 2 
| February, | -68830:170 ‘600 8 10 10; 10 3/5 14 15 4) 
| March, -773, -540) 7, 12) 12) 12, 5) 8 15, 22) 2! 
| April, 61:374: (50: | ‘686 -013' -24610 14; 6] 15) 13) 1 10) 19) 4! 3] 7] 
May, 73° (81661: | -69729-833 4; 4) 24 8 18 1 3 
| June, 80°7. 87° |72- | -680 -826 +5405 18 7, 18 35/13 610 O 
July, 83:3 | “764, -835 -693| 0 21! 10, 14,1416 5 10 3) 416) 
| August, ‘777; -883 ‘5833/0 25 6 4 6/2 10 17 6| 3(|6| 
September, 754765634 -912 ‘662; 4 16 10 8 8 17 7 5] 1) 3) 
| October, 67:5. 748 47-6, -88330-116 ‘573; 8 18. 5) 6 8.4: 15 17 2} 1/1 
November, 63:5 713473, -821, -070 ‘67311 13, 6 5:10! 8 1 
December, 53-7 57°6 38 614. 9 6 6/2 7 144 2) 314} 
66-9 514-6 29-741 29-999 29-550 94 173 108 129.123 66 124 173! 87 | 34 
| 
January, 91:6 68: 33> 30040 30:376 29-666 5 8 8 417 412} 2 0 
February, | 42°361-4 22.3 29-902, -606) 4 12112) 8/6 2 15) 2! 1 3 
|March, | 608733433 -743' -030 -463,2 23 G 4| 3/8] 
| April, 69-373° -708 29-999) -516} 2 24) 4/11) 7/1! 7 8| 6! 3/3] 
| May, 65:4 75°3 60° ‘679 546117 5 5/9 3 5 3 6 
| June, 86:670°6 -700' -813 -493/1 27 2 12/5 3 9 4/8] 
| July, 81385" 78:3: -793, -706| 0 19 12) 17) 8/10 8 7 0! 2/14 
| August, 80-8843796 “742-806 O 19 12) 10, 11/7; 5 2 3) 3) 6 
September, 73°887°3606 .706' -520/10, 14) 6| 0; 11/21) 9} 5 2 
|October,  -825 30-010, 8} 15, 8} 4/ 10° 2) 8 12) 5) 0) 2 
| November, 52-7 68°3:41- -211; -540! 5) 18) 6) 4/2 7144 3; 3/1 
| December, | 44:7 57°6,28'3 30°028, +246! -640) 5 19) 7 8 7) 4 317] 2) 2/0] 
64:1 74:3 29-788 30-002 29°593/53 22 87 61 | 67132) 41, 30 53 
| January, | 52:6 64°341+ |29°728 30-160 29513) 0} 21) 10 12 5 11] 2} 6; 6| 
| February, | 50°8 | °693 -460 13 10 2 6/4! 7, 
| April, 563] 2} 24) 4,12 8j12| 4) 2 2) 
| May, 76-7 |34° 546; 4) 20; 7; 11:18; 2 
| June, 82:6 66] 0} 26) 4; 8 6 0'6 
July, 83-8 |S7° .660) 0} 23) 8: 10, 14; 5 9 8} 1:0 4) 
Auzust, 81:4 |8S3° |76°3) 656) 2} 23} 6 10:12' 4; 15} 5] 4,5 
September, q7° 35°3 75 3 ab 563 4 23 3 6 12 5 4} 9 12 | 2 1 
| October, 71-6 (776 63-1 819, -956, 8| 20° 3} 7:21 3} 144 2; 
| November,' 52°7 72° -84130-326) -783| 3, 17| 10, 7] 14) 4] 0 | 4 
December, 46°8 49°641- | ‘833 "486 8 14 9} 4 7\6 8} 14) 5 | 4 5 | 
67°8 129-771 29-999 29-579'38'243 84 107|120 66 | 77/112) 44 | 28 
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Thermomet’r Barometer. ® + D Prevailing Winds. Rain 


Inch. | 


29-901 30° 300 29-602 
911 37 573 


wk 


w 


ee 


“840 30° 186 
*153 516 9 


wt 
35 883 +156 


76 29°786 30-031 29°682'42 214 99 123) 


« 
‘ 


29-888 30-093 29-660 
+133 +433 
| *889\30-270, 
74°3'56°3) “496 
 -832/30-056; 
Aug’st, 73°9/826 786 -940) 
Sept. 7 754) .690 
Oct. 53-6) +866) “993! -666 
54 [65° -870\30-236] 
Dec. -966) °733 
67°4'76°8 50°9 29847 '30-05t 29-623 3s 
1843. 
Jan’ry, 54° 66°6 33 3 29-911 30°070/29-620 
Feb'ry, 50-4 69°6 26 ‘78- 3 613 
March, 306, 1G) 
April, 70-6 7% 29-92 646 
May, 7 
June, 
jJuly, 
7 


}Oct. 63-917 
iNov. 
Dec 1-8. 64°6 


430 
| 
Months.| =| © |Mean. |Max. Min. =/£ £.| 
Siziz ~|\S j= _ 
-| 
jJan'ry, 19-465: 31-6 & 10 v2 
|Feb'ry, 56°3 67 32 3 15) 12 14) 4] 3 04) 
}March, 61 5 746.533) -72829-936 +550 2 17) 12 1% 9} 5 7 20) 
} \pril, 71-2806 57-3 -978 -776' 0 19) 11 20 11 r 6 73 
725733 62 -960 -450! 2: 25) 4 11) 91 2 13) 6 25 
June, -756) -953 3 18) 9 7 1 il} 3 Wy 
uly, (82285: 76 -866 -753,0 17/14 16 8 9 0 
lAug'st, 826833 | -774, -720,0 3.13) 7] 5 2 13 5 
ISept. .75°982° -795| 903-736; 3 21) 6 5) 4 7 19 Io 4 390 
(68580 151-3) -74430°126 21) 6 13, 6] 8 716 4 7 4-63 
53: 71:333-3) -116 15) 4 17 7 8 14 12) 2 7 1-88 
|Dec. 50°2 64: -146 -708' 3 22; 6 7 6 8 15 14 7 3 4-28 
67°1 29806 30°046 29°644 37.234) 95 155) 93 68'103'130 48) 2H 158 48°48 
| 184] 
WJan’ry, 47°1 65°6 25°3 29-771 39-176 29-400 14 16) 6 10 9 11] 6 4} 7:13:80 
IFeb’ry, 54°6 67°3/30°3; -771/, 4) 21 12) 9 12) 4) 5] 3 13 
| March, 61°2.70°6,39 738 4,17 10, 7) COO |. 7 173 
|April, |77-3162°6  -75929°943  -486) OF 21 9 12) 14 9 5 14; 2-16 
May, 771, 4) 20 7! 15) 10) 11) ly ¢ } 211-66 
june, 81:5.35:3'74 713| -833  -640) 20 10) 16; 7 6) 12) 5] 2-12 
July, (81 S31 ‘Sss O} 24 7, 14) 20 3 | 6) 1°44 
-803) -920 -7u3) 1s 7) 14, 20 305 
Sept ‘730; 620 2 19 10 5 lz 1) i2 4°32 
Oct 66°6|76°3)47-3 14 2) 8-62 
Dec. 543/71: 4; 4 t 4-01 
45 36 59/59-78 
1342. 
13} 9 13} 4 6 
19) 11 8 8 2 1 393 
16) 16) 10 7173 515 50 
25) + 3} 23) 19 li 4 8 OF 0;0 
1 20 69 16 5 7 6 0 5 640 
24 10} 14 7 OF} 174 
19, JO} 7 & 5 1:94 
8, 12] Vp ie 1, 464 
17 j 6} Li 5 173 
4) 12) & K 2| 3 54 
Zi; 2 ) 6 i 3) 137 
92 154' SY. 75 103° 81) 13 4143-52 
20) 5 9 7 2) & 7-20 
1s 8 8 5 ) i + 
93° «4 «216 «21 7 1: 2 5°16 
In 6 17 11 9 2 8 7 2) 2-16 
20> 10) 5) 16) 19 O} 4 6°75 
21; 9 5 6) 9 8 17 8 278 
18) 22] Is 0 4 4:93 
$34 30-136 4; 20, 7] 3, 1;2 404 
852-066-700 0} 12] 10; 4) 4) 11) 811-24] 
J13 300 706 7) Y 15 6 & 414-0: 
76°3 53-7 29-721 30-020. 29-625 38 221,106 83.113 42, 12 40:78°73 
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Weathe Prevailing Winds. Rain 


id __!and Days 
Months. & = | ‘Mean. ‘Min = | s. w. [Inch 
sSiole 
Jan’ry, 29-831 30-086 29°500 4) 12,15 6; 15) 9° 8 11, 1) 5] 1) 8-37 
Feb’ry, 59° |72° “941; +130) 25, 1111) 12] 8 4 1 0, 05 
March, 59.9 75°6)50- 875; -133i 9/13) 7} 3} 7! 2) 10) 4-18 
April, 50°3)59 125 4 26 9) 10) 1 ] 72 
May, |77-933° |79 0} 19! 12 221 21; 3) 2) 2 ase 
June, 80°633° |76°3 TM 23, 7 22; 8) 915 2 OF 3) 254 
July, 746, 0} 22) 9 22) 20) 3/7] 5 O 3) 2-34 
Aug st, 86°6.77.3 0 1} 18; 12 14) ll 8 9 { 3 4-79 
Sept. |76°6.85° |55. °793 2) 24 3 615,15 2 0 3-94 
Oct. -829)30-040| 4 7 7| Sil] 13) 2 2] 1) 5-34 
Nov. -853/ -o60| -630 3) 21! 6 141 6| 7} 91 10° OF O} 4:38 
| Dec. 50°5 60°6 583 13°13) 5 12) 11 i 13 0 2 3) 4-9 
652 77-6 57. 2985130030 29-632 95 243) 88 173/129 | 99. s'45-91 
46°3 29°393 30-316 29-703 {21} 6 14 6 6 3-16 
43 20 6 16 3 4 7 0 j 2 4°65 
| 396 WwW 1 6) 6°43 
891 Is 8 22 7) 1} 0; O} 4-10 
3653) 7! 9] 913, 4) 4! OF B19 
Rau 21 9 27 15!) 82) O} 113-47 
‘31 16 12 18 63 9! 2 1] 6 3-98 
8i3 21) 2311} 716 2} 2) 3) 268 
“818 71 13, 10: 16, 3} Si 9 2! 93 
654-6 873 4) 1] 10/15) 10 1) 4] 6! 1-24 
18} 7 18) 2] 4) 14) 2) 1) 5) 87 
‘968 16) 10 6) 3) 17 i} 2 0 444 
29-874 30-083 29-707! 50'215'100 181 78 80 84)104 27°14 3553-10 
RECAPITULATION. 
are | 999 103 
3 53:4 ‘788 30-002 97 
3°156°1 *77129°999 84 
1 76°5:46-7 806 30-046 O5 48:48 
16°5,53°5 ‘7386 O31} 59°78: 
R47 055) 13-52 
76°3 53-7 721 020) 106 78:73 
0D RN 15:91 
751°4| -OS 100 153-10) 
754-4 29-792, 3002112 Mean depth of rain for 6 y’rs,'54-92 


REMARKS. 

The foregoing tables are designed to show the mean, maximum, and 
minimum, of the Thermometer and Barometer, the number of clear, 
cloudy and wet days, the prevailing winds, and depth of rain, for ten 
years in the city of Natchez. ‘These tables show clearly that the cli- 
mate is good, and conducive to life and health, and all other blessings 
that heart can desire. With the exception of occasional epidemics, 
far between, Natchez is as healthy a city as can be found in the same 
parallel of latitude around the world, proved by the multitude and 
healthiness of the children; and where temperance, industry and good 
behavior are observed by the adult citizens, they are as healthy and 
long lived as in any part of the United States, let that part be where it 


| 
| 
ia 
| 
| 


432 Scientific Intelligence. 


may. Extremes of heat and cold, dry and wet weather are unknown. 
Injurious drought and heavy rains are rare. Within the last thirteen 
years, there have been eight destructive fires in the city, seven of which 
were followed by rain more or less heavy. These facts are mentioned 
as probable confirmation of Professor Espy’s doctrine upon the sub- 
ject; but whether true or not, let every one judge for himself. 

Natchez, Aug. 12, 1846. 

2. Variations in the climate of France; (L’Institut, No. 647.)—M. 
Dureau de Lamalle, in May last, read a memoir before the French 
Academy, in which he contested the value of the citations taken from 
ancient authors by M. Fuster adduced to prove that the mean tempera- 
ture of France had diminished. 


V. Astronomy. 

1. Atmosphere of the Moon ; (from an article on the Physical Con- 
stitution of the Moon, by Prof. E. Loomis, in the Sidereal Messenger, 
Cincinnati, i, p. 20.)—Whether we observe the moon with the naked 
eye or with the most powerful telescope, we have no difficulty in say- 
ing precisely where day ceases and night begins. ‘The shadows of the 
lunar mountains are dark as midnight.—The transition seems instanta- 
neous from midnight to noonday. We conclude that the moon has no 
twilight—or rather the legitimate conclusion is, that the moon has no 
twilight which can be appreciated by this mode of observation. More 
refined methods of observation have disclosed the existence of a feeble 
twilight. If there was no atmosphere, the line which joins the extrem- 
ities of the horns of the new moon should pass exactly through the 
centre of the disc—that is, the ring of light should be an exact semi- 
circle. By observing the moon when her phases were extremely fal- 
cated, Schroter discovered a faint glimmering light extending from both 
the cusps beyond the semicircle. The greatest breadth of this twilight 
was two seconds, corresponding to about two miles on the moon’s sur- 
face.—We admit then that the moon has a twilight, extending about two 
miles in breadth, from which we compute that the height of the denser 
part of the moon’s atmosphere is 1500 feet. 

When the edge of the moon’s disc approaches a star, the instant be- 
fore its disappearance, its light must pass through the moon’s atmos- 
phere, if there be any, and suffer refraction. The light of the star, 
instead of moving in a straight line, must be bent behind the moon, and 
the star must be seen later than it would be without refraction. The 
contrary effect must take place at emersion; the star must re-appear 
sooner than it should if there were no refraction—in other words, the 
duration of an occultation is diminished by refraction. Now it is easy 
to bring this question to the test of experiment. We can compute the 
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time required by the moon to move over a space equal to its diameter, 
and we have but to compare with this, the time of the star’s disappear- 
ance. This observation has been repeated a thousand times, and the 
result is, that the two intervals are almost identically the same. Fora 
long time it was considered doubtful whether there was any apprecia- 
ble difference ; but astronomers are now generally inclined to the opin- 
ion that there is a difference of a few seconds. ‘This would indicate 
that the moon’s atmosphere does refraet light ; but the effect is exceed- 
ingly small. The refraction produced by the earth’s atmosphere is 
more than a thousand times greater than that of the moon. The pres- 
sure of the moon’s atmosphere would be balanced by a column of mer- 
cury one forty-fifth (,1;) part of an inch in height. The best French 
air-pumps are warranted to rarefy air to one twenty-fifth (;';) part of 
an inch of mercury. * * If we use language with the utmost pre- 
cision, we must say the moon has an atmosphere; but to avoid being 
misunderstood, we should add, that it is more rare than any we can 
produce with our best air-pumps. 

2. On the Projection of a Star on the Dark Limb of the Moon just 
before its Occultation ; by Prof. Steve.ty, (Rep. Brit. Assoc., 1845, p. 
5.)—This the Professor considered to be a result of diffraction. Sir 
Isaac Newton having observed the shadow of a hair placed in a strong 
beam of sunlight to be broader than the hair itself, was led to investi- 
gate the course of a ray as it passed by the edge of a body, like the 
edge of a knife placed across a hole in the window-shutter, through 
which a sunbeam is admitted. Beyond a certain distance the rays pro- 
ceeded in their usual straight courses ; at that distance they were bent 
towards the edge ; but the courses of the nearest rays were bent away 
from the edge, so as to form curves convex towards it. ‘The undulato- 
ry theory enables us to trace these curves, and they are known to be of 
the nature of the hyperbola, with asymptotic branches extending on- 
wards from the diffracting edge. Prof. Stevelly conceived the dark 
limb of the moon to be such a diffracting edge to the slender beam of 
light which reached us from a fixed star; and that as the curve was, at 
the last moment the light was allowed to pass, convex towards the 
moon, the portion of the ray which last enters our eye before the star 
disappears, being the direction in which we should then see the star, if 
produced backwards, would meet the moon on her dark surface. 

3. The Central Sun of the Universe.—Prof. Madler of Dorpat has 
announced that he has discovered the central sun about which our sun 
with its attendant planets performs its circuit. His conclusions are de- 
rived from a comparison of catalogues of stars since the time of Brad- 
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ley. The following summary may give some idea of the nature of his 
labors. 

1. Of 15 stars in the group of the Pleiades, there is a great unifor- 
mity in the proper motions, and a general decrease of declination. 

2. Of 12 other stars observed by Bradley within 5° of the Pleiades, 
the declinations have been generally decreasing since 1755. 

3. Of 35 stars observed by Bradley from 5° to 10° distant from the 
Pleiades, the same remark is true. 

4. Of 57 stars observed by Bradley from 10 to 15° distant from the 
Pleiades, the declinations are generally decreasing. 

Out of 110 stars within 15° of the Pleiades, whose declinations are 
given by Bradley, we find— 

60 motions towards the South ; 
49 motions very slow and yet undetermined ; 
1? towards the North. 

Midler explains these facts by ascribing to the solar system a motion 
nearly perpendicular to the ecliptic. He also remarks that the proper 
motions of the stars increase with their distance from the Pleiades, the 
greatest proper motions known (5 to 6”) occurring at a distance of 
about 90°. Madler therefore concludes that the Pleiades constitute the 
central group of the system of fixed stars which compose the Milky 
Way, and that Alcyone is that particular star which is most probably 
the true central sun. 

Alcyone, known also as 4 Tauri, or 25 Tauri, is a double star of the 
third or fourth magnitude in A. R. 3h. 38m. ; Dec. 23° 39’ N. 

Madler estimates the distance of Aleyone from us to be such as 
light would require 537 years to traverse. 

The time of one revolution of the sun about Alcyone he estimates 
at 18 millions of years. The mass of all the bodies whose distance 
from the central sun is not greater than our own, he estimates at 117 
million times that of our sun. 

Prof. Schumacher in giving place to this remarkable memoir in the 
Astronomische Nachrichten, intimates that he entertains some doubts 
respecting the conclusions—doubts which will probably be shared by 
many other astronomers. 

4. Antares.—The announcement of the triplicity of the star Anta- 
res, at p. 280, was premature. It is probable that the appearance of 
the minute companion of a green color, is a result of prismatic dis- 
persion ; and that Antares is consequently a double star only. 

5. The new Planet Astrea.—This newly discovered member of our 
system was followed at the principal European Observatories until it 
came too near the sun to be longer observed. The following are the 
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latest observations we have seen, and were made at the Berlin Obser- 

vatory by Professor Encke. 

May 98 57™ 46°2s m.t. A. R. 100° 44’ 8:1” Dec. 4- 21° 36’ 
41 271 21 35 25:2 
18,10 20 2723 “* “ 103 59 444] * 21 30 56:2 
22,9 48 82 * i 21 25 16:0 


The following elements obtained by Mr. Graham of Markree Ob- 
servatory, from observations of Dec. 17, Jan. 20, and Feb. 17, accord 
remarkably well with those obtained by Professor Encke from the first 
two weeks’ observations. 


Epoch 1846. Jan. Greenwich M. 


Mean longitude, ‘ 94° 46 51:14 

Mean anomaly, ‘ 319 29 32°32 

Perihelion, 135 17 18°82 Mean equinox, 
Node, . 141 16 59-46 1846, Jan. 1-0. 
Inclination, 5 19 59-06 

Eccentricity, . ‘ 0°1936831 

Semi-major axis, 2°593452 

Mean motion, . 849-5508 

Revolution, ; 1525°5 days. 


It is gratifying to learn that Mr. Hencke has received various honor- 
able testimonials for his discovery of this planet. The King of Den- 
mark awarded to him a gold medal with the inscription, Ingenio et Arti. 
The King of Prussia also awarded to him a gold medal, and conferred 
upon him the order of the Red Eagle, IV, with an annual pension of 
three hundred dollars. E. L. 

6. Biela’s Comet.—In our May No. we have given some information 
respecting the extraordinary phenomena of this body. It was attended 
by a companion like a secondary comet, which was very remarkable 
for its changes of magnitude and brilliancy. This companion was no- 
ticed at Washington, Jan. 13, and this is the first notice of it we have 
seen from any quarter of the world, except the observation at New Ha- 
ven, Dec. 29, 1845. At Cambridge, Eng., the phenomenon was first 
noticed Jan. 15th, though the first measurement of distance we have 
seen was for Jan. 23. On the 15th of January also, M. Wichmann at 
Konigsberg noticed a faint nebula near the comet; and on the 26th, 


perceiving that the distance between the two bodies had changed, he 


commenced a series of measurements. At Naples the companion was 
first noticed Jan. 19; at Berlin, Jan. 27; at Geneva, Feb. 3; and at 
Dorpat, Feb. 13. 

The following observations give the differences of Right Ascension 
and Declination of the two bodies. They were all made at Wash- 
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ington with the exception of the last two, which were made at Cam- 
bridge, Eng. 


Ro Dit Dec. A. RT Dit. | 
Jan. 13, | about 40° ; l’ or 2 | Feb. 13, | 86s | 4° 38 
14, | 40 | 118 16,' 97 | 5 4 | 
18, | 45 | 1 47 1s, | 99 5 17 | 
19, 43 | 1 48 21, | 11-7 5 52 | 
22, 53 1 57 22, | 6 4 
23, 51/2 0 26, | 148 | 6 48 | 
24, 55 |2 8 March 3, | 194 | 7 35 | 
26, 55 | 2 19 4, | 21-4 8 ll 
28, 56 | 2 27 5, | 225 | 8 7 
Feb. 4, 62 | 3 10 8, | 251 | 8 2 | 
5, 65 | 3 21 10, | 266 | 8 52 | 
| 9, 71/4 1 14, 327 | 9 10 
11, 77/4 1 21, 429 | 8 44 
12, 80 | 4 29 25,  46°3 8 23 
27, AT-4 7 54 | 


The following observations show the changes of brightness which the 
two bodies experienced. 

Jan. 13th, the companion was first seen at Washington, but too faint 
for accurate measurement. It was estimated to have one eighth the 
magnitude and one fourth the intensity of Biela, or the main body. 
From this time, the companion increased rapidly both in magnitude 
and brilliancy. On the 12th of February the companion appeared the 
brightest, and on the 16th, the companion was estimated to be equal to 
Biela as to magnitude, but to have one third more intensity of light. 
On the 18th of February, Biela exceeded his companion at least two- 
fold both in magnitude and intensity of light. From this time the com- 
panion rapidly declined ; and on the 3d of March it was estimated at 
one sixth of Biela. March 10th, the companion was estimated at one 
twentieth the brightness of Biela, and at Berlin it was pronounced too 
faint to be observed, although Biela was followed till April 24th. The 
companion was last seen at Washington, March 21st, and at Cambridge, 
Eng., March 27th, but ‘* excessively faint.” 

The following notices of the physical appearances of these two 
bodies, as observed at Washington, will throw some light upon the na- 
ture of their connection with each other. 

Jan. 14th, were noticed glimpses of a tail to each body ; Biela’s tail 
extending N. E., and his companion’s nearly parallel with it. 

Jan. 18. Tail of Biela only a few minutes of arc long, extend- 
ing towards N. E., lancet like. Tail of companion not so long, but 
nearly parallel. Nuclei decidedly condensed towards the centre, but 
not resolvable into points of light except perhaps Biela’s by glimpses. 
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Jan. 23. Companion has the appearance of two tails, one nearly 
parallel to Biela’s, the other reaching over to his nucleus or rather 
just to the south of it. 

Jan. 28. Biela exhibited a pointed nucleus; caught glimpses of a 
point of condensed light in nucleus of companion. 

Feb. 4. A decided stellar nucleus to each comet, appearing like a 
sharp point of light. Tails reaching almost across the field and nearly 
parallel. 

Feb. 11. The nucleus of companion decidedly stellar; that of 
Biela diffused,*and by no means as bright. 

Feb. 12. Glimpses of two nuclei in Biela ; tail full one third across 
the field. Tail of companion nearly parallel with Biela’s. Catch 
glimpses of another tail extending towards Biela just above a straight 
line between the two, and in a sort of arch. Appearance of two tails 
to Biela, second going off in a direction opposite from companion. 

Feb. 21. Ragged condensation of light in nucleus of Biela. Both 
tails parallel, extending across the field. 

Feb, 22. A band of nebulous matter, a little arched, joins the two. 
Appearance of a double nucleus about Biela. Has three tails radiating 
at angles of 120° to each other. ‘The tail of Biela extends three times 
the field, say 45’. 

Feb. 26. Biela has a tripod tail—the one extending opposite to the 
companion very distinct. Confused appearance about the nucleus of 
Biela as though there were several nuclei. 

March 5. Companion has no apparent nucleus; is exceedingly faint, 
and without any mark of condensation. 

March 8. One of Biela’s tails points directly east—the other re- 
mains as it was. 

March 10. No stellar nucleus to either comet. No tail to Biela by 
the moonlight. 

March 14. Appearance of cometary fragments about Biela. Counted 


five of them in this position *s 

March 17. Companion is a very diffused mass of exceedingly faint 
nebulous matter. No appearance of fragments about Biela. 

March 21. Companion very faint, muddy ; a shining point in a dim 
patch of light about its nucleus. 

March 30. Saw the two tails to Bicla as formerly. Companion 
could not be seen. 

From the preceding observations it probably will not be doubted that 
these two bodies had some connection with each other; that the one 
which we have called Biela was the main body; and that the compan- 
ion was formed of matter which proceeded from Biela. The question 
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then arises, how did the companion become detached from Biela. Was 
it by an internal explosion? Admitting the possibility of an explosion 
by which a cometary body might be torn into fragments, the rapid in- 
crease of size and brilliancy of the companion compared with Biela, 
from Jan. 13th to Feb. 16th, seems hardly explicable except upon the 
supposition of a continued transfer of matter from one body to the oth- 
er for an entire month. It seems then most natural to suppose that the 
cause of this continued transfer was the same as that of the first for- 
mation of the companion. If this formation appears mysterious, we 
have at least observed phenomena in the case of other comets which 
possibly may have some analogy with this. Halley’s comet at its last 
return was observed to emit streams of fiery matter, which presented 
the appearance of sectors of extreme brilliancy. The matter thus 
emitted from the head diffused itself in the direction opposite the sun, 
and formed the tail of the comet. The attraction of these particles of 
matter for each other was scarcely, if at all, appreciable. Suppose 
however the existence of a feeble attraction among these particles. A 
few of these collecting together would form a nucleus to which other 
neighboring particles would be attracted, and thus the particles emitted 
from the head would form a second nebulous body not unlike the com- 
panion of Biela. According to the rate of separation when first ob- 
served, these two bodies must have been together about the Ist of Jan- 
uary. At this time then we may suppose Biela’s comet to have com- 
menced emitting particles from its head, which uniting by feeble attrac- 
tion formed a small nebulous body. Perhaps when the repulsive force 
began to operate, it may have been for a time resisted by an envelop 
partaking somewhat of the character of a solid body; and when this 
resistance yielded, a considerable portion of the main body may have 
been at once detached by a sort of explosion. A fragment thus de- 
tached might attract to itself at least a portion of the stream of parti- 
cles which continued to be emitted from the main body. ‘Thus the 
companion increased at the expense of Biela until the 16th of Februa- 
ry, which was soon after its perihelion passage. At this time the dis- 
tance of the companion was such that it could no longer attract to it- 
self the matter repelled from Biela. It therefore ceased to grow, and 
indeed appeared to decline in brilliancy, perhaps from the loss of mat- 
ter which it emits in the same manner as Biela; although we have an 


example in the case of Encke’s comet of a body which habitually be- 


comes much less conspicuous after than before perihelion passage. 

On the whole it must be admitied that the phenomena of comets are 
altogether anomalous. ‘The comets of Halley, Encke and Biela, those 
of 1824 and of 1744, have exhibited phenomena which seem to require 
us to admit the existence of matter of a different kind from any thing 
we witness upon the earth. E. L. 
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7. Fourth Comet of 1846.—The observations mentioned under this 
title (p. 138) appear to be memoranda referring to Biela’s Comet. 

The Comet discovered March 8, 1846, by Brorsen is identical with 
that discovered by de Vico, Feb. 20, 1846, and by Mr. Geo. P. Bond, 
Feb. 26. 

8. Fifth Comet of 1846.—This Comet, whose perihelion passage 
occurred June 4-5, (see p. 158,) was first detected by Brorsen, on the 
night of April 30, 1846. 

9. Hind’s Comet.—A telescopic comet was discovered between the 
Camelopard and Cassiopeia, by Mr. J. R. Hind at Mr. Bishop’s Obser- 
vatory, Regent’s Park, London, July 29, 1846, 11h. 10m., Pp. um. Its 
approximate place was, July 29, 12h. 6m. 6s.,Gr. m.t. A. R. 3h. 
15m. 35:2s.—N. Decl. 60° 37’ 2”. 

The R. A. was diminishing and N. Decl. increasing. 

Mr. Hind gives the following elements: 

P. 1846, May 14:11425 Gr. m. t. 


ong. Perihelion, 102° 43’ 56” 
Inclination, ‘ §9 27 7 
Log. Perih. dist., .  0.0628684 
Motion, . retrograde. 


10. LeVerrier’s Planet.—The new planet, whose existence M. Le 
Verrier demonstrated mathematically from the inequality in the motions 
of Uranus, was actually discovered by M. Galle of Berlin, Sept. 23d, 
1846. ‘This grand discovery is announced in a letter from Dr. Brin- 
now of the Royal Observatory at Berlin, dated Sept. 25th. He says, 
‘“‘ the planet resembles a star of the 8th magnitude, but with a diameter 
of two or three seconds. Its motion is now retrograde, at the rate of 
four seconds of time daily. Below are two of its places :— 

Sept. 23, 125 0™ 145-6 m.t. R. A. 328° 19’ 16”-0 S. Decl. 13° 24’ 8-2 
24,854 409 328 18 14 °3 13 24 29 °7 
Mr. Hind at Mr. Bishop’s Observatory, Regent’s Park, London, ob- 

served the new planet Sept. 30, notwithstanding the moonlight and hazy 

sky, and with a power of 320 he saw the disc. Its place was Sept. 

30, 85 16m 215 Gr. m.t. R. A. 21" 52™ 478-15. 8. Decl. 13° 27’ 

20”.—Lond. Atheneum, Oct. 3. 


VI. INTELLIGENCE. 


1. Improvement in the construction of the Rails and Wheels of 
Railroads.—Mr. C. H. Greenhow of London has published a pamphlet 
in which he condemns flanged wheels, and recommends circular rails 
and concave tire as much better adapted to the ever varying circum- 
stances of a long line—such as curves, loose chairs, sprung rails, &c. 


if 
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2. Manufacture of Gas for illumination, from Water.—M. Jobard 
has succeeded in giving to hydrogen a high illuminating power; the 
gas burns with a white and brilliant flame equal to thirty six candles of 
six to the pound. 

This gas was charged with carbon by passing it through a cylinder 
containing about two quarts of oil of gas tar; but as the gas deposited 
its mechanically suspended carbon, M. Jobard caused hydrogen gas ob- 
tained by the distillation (decomposition ?) of water to take up hydro- 
carburets produced by the distillation of coal gas at the moment of for- 
mation : twice or thrice as much gas could be obtained as by the ordi- 
nary method, and the gas needed no purifying, especially when fish 
or other oils were employed. 

The combined gases contain carburets of hydrogen, 57; oxide of 
of carbon, 28 ; and free hydrogen, 15. One hundred and eleven feet 
of gas were produced from every pound of oil. 

3. Board of Regents of the Smithsonian Institution.—The following 
persons constitute the Board of Regents of the Smithsonian Institution. 
The Vice President of the United States. The Chief Justice of the 
United States. The Mayor of the city of Washington. Messrs. Evans, 
Pennybacker, and Breese of the Senate. Messrs. R. D. Owen, W. J. 
Hough, H. W. Hilliard, of the House. R. Choate, Mass., G. Hawley, 
N. J., Richard Rush, Pa., William C. Preston, S. C., A. D. Bache, and 
J. G. Totten of Washington. 

Preparations are making to go on at once with the erection of 
buildings, and the organization of the institution. 

4. Wollaston Medal.—The Wollaston Medal has been presented by 
the Geological Society of London to Mr Lonsdale, well known for his 
various contributions to Palzontology, and especially in the difficult de- 
partment of fossil corals. ° 

5. Geological Society of France; (L’Institut, No. 655, July 2, 
1846, p. 252.)—This society held its annual session at Alais (Gard), on 
the 30th of August, this place being selected on account of its great 
Geological interest, as it combines the richest coal beds of France, 
mines of iron and lead, the jurassic formation and the lower creta- 
ceous. 

6. Prof. Louis Agassiz.—This distinguished European naturalist ar- 
rived at Boston about the first of October. We learn with pleasure 
that he will spend several years among us, in order thoroughly to un- 
derstand our natural history. M. Desor, his companion in the glaciers 
of Switzerland, and Mr. Dinkel, the artist of his beautiful plates, are 
soon to join him in this country. 

7. M. de Verneuil has left for Paris, but will again return after a 


year. 
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8. The Ray Society——We call attention to the prospectus of this 
useful society, which will be found among our advertisements. 

9. The Association of American Geologists and Naturalists, held 
its seventh annual session at New York, as previously announced, on 
the 2d of September and the week thereafter. We publish in the pre- 
sent number of this Journal, two papers which were read at this meet- 
ing; and further notice of their doings will be given on another occa- 
sion. 

10. The British Association met at Southampton on the 10th of Sep- 
tember, under the direction of Sir Roderick [. Murchison. We under- 
stand from a gentleman who has been present on several previous oc- 
casions, that this meeting was one of uncommonly high character. 
Their proceedings have reached us through the kindness of Mr. Ly- 
ell, but too late for notice in this volume. 

11. Museum of Economic Geology in Great Britan; (from the 
Anniv. Address by L. Horner, Esq., before the Geol. Soc. of London, 
Quar. Jour. Geol, p. 152.)—In his Anniversary Address of 1840, Dr. 
Buckland adverted to the recent establishment, by the Government of 
that time, of the Museum of Economic Geology. It not only received 
encouragement from their successors, but has been placed by them on a 
more enlarged and comprehensive plan. During the last year the Ge- 
ological Survey of Great Britain and Ireland has been transferred from 
the direction of the Master General of the Ordnance to that of the 
Chief Commissioner of her Majesty’s Woods and Works; and that 
Survey and the Museum of Economic Geology are now united under 
one management. ‘The establishment is supported by an annual parlia- 
mentary grant, which in the last session amounted to 8850/., including 
the Museum of Economic Geology in Dublin; and large premises are 
about to be built by Government in a central part of the metropolis for 
the accommodation of the several departments, the extension of the 
Museum, and the accomplishment of other useful plans that are in con- 
templation. It is a reproach to former Governments that the forma- 
tion of such an institution should have been left to recent times, ina 
country deriving so much wealth, importance and power from its min- 
eral treasures. 

When we consider the high qualifications of the officers selected by 
the Government for carrying out this scheme, we may look forward 
with confidence to their rendering important services to geological sci- 
ence, as well as to mining interests, the arts and manufactures. Sir 
Henry De la Beche is, as you are aware, the Director-general ; and 
his indefatigable zeal and exertions, and above all the judgment shown 
by him in his recommendations of the other officers, cannot be too 
highly estimated. Mr. Andrew Ramsay is Director of the Survey of 
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Great Britain; Captain James, of the Royal Engineers, is Director of 
that of Ireland; Professor Edward Forbes is Palzontologist, and Mr. 
Warrington Smyth, Mining Geologist for the United Kingdom ; and 
there is reason to believe that Dr. Hooker will be appointed to the de- 
partment of Botany.* Mr. John Phillips is engaged in the Survey of 
the North of England, and one laboratory of the Museum of Economic 
Geology is under the direction of Mr. Richard Phillips, one of the foun- 
ders of this Society, and another under the direction of Dr. Lyon Play- 
fair. ‘There are besides several able officers in different departments. 
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1. The Sidereal Messenger, a Monthly Journal, devoted to Astro- 
nomical Science. 4to. Monthly. 8 pp. each, with engravings. Cin- 
cinnati, O. Price $3 a year.—Prof. O. M. Mitchel, the able and en- 
terprising director of the Cincinnati Observatory, has undertaken a 
periodical work, whose title we have cited above. Its object, as stated 
in the prospectus, is ‘‘ to record in a plain and simple form, the results 
of the researches made with the great achromatic refractor of the ob- 
servatory,—to present the earliest astronomical intelligence from all 
parts of the world,—to furnish to our countrymen, in their own lan- 
guage, the most interesting articles from foreign astronomical journals, 
-—to excite an interest among the people in the elevating study of as- 
tronomy,—and to give a permanent support to the Institution under 
whose auspices the publication is made.” Four numbers are already 
issued, containing the articles named below, besides various other in- 
teresting notices. 

Account of the Cincinnati Observatory, and the Great Refractor 

Telescopic View of the Moon. 

Account of Biela’s Double Comet 

Maedler on the Central Sun. 

Prof. Loomis on the Physical Constitution of the Moon. 

Extraordinary Phenomena observed during the Total Eclipse of the Sun, July 7, 
1842. 

Orbitual Motion of the Double Stars 

Observations on Double Stars, made with the Cincinnati Refractor. 

Letters from Eminent Foreign Astronomers 

This Journal, the first on our Continent, devoted solely to astronomy, 
promises to be highly useful to the science of the country, and reflects 
great credit on the city of its birth. We trust it will be liberally sup- 
ported. 

2. The Trees of America, native and foreign, pictorially and botan- 
ically delineated, and scientifically and popularly described, etc., illus- 
trated by numerous engravings; by D. J. Browne, New York, 1846, 
Harper & Brothers. 1 vol. large Svo, pp. 520.—This is the work of a 
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person truly fond of his subject, and who has evidently devoted no little 
attention to it. The wood-cuts are pretty good, the typography and 
paper are handsome, and the volume contains much well selected and 
some original popular matter. The author leaves us in much doubt as 
to the extent of the field he means to embrace. Though we find no 
statement restricting the general title ‘“* Trees of America,” we pre- 
sume, on the whole, that those of the United States only are intended 
which may be termed par ercellence American, in the same way that 
the continental title is applied to our citizens abroad. What is meant 
is not so clear, since Mr. Browne 


by the “foreign trees of America,’ 
has omitted many of the common hardy exotics cultivated among us, 
while he has given such as the Pistachio-nut, the Paraguay Tea, the 
Prunus avium, of Europe, (which stands in his book under the name 
of ** The Wild Cherry tree,” to mislead the general reader,) the Laurus 
nobilis, or True Laurel, and lastly the Camphor-tree, which is surely 
“foreign” enough. On the other hand, the greater part of our Thorns, our 
wild Crab-trees, the Southern Prickley Ash, two of our Rhododendrons, 
and a large portion of our commonest taller shrubs are entirely unno- 
ticed ; not that shrubs do not fall within the range of the work ; for the 
low Canadian Barberry, the Zsculus macrostachya and the Ilex vomitoria, 
&c., are given in full. Upon examination we find the book closes ab- 
ruptly with the Elm family ; the Amentaceous and Coniferous trees, 
that is, our principal forest trees, being left to the contingency of an- 
to be published or not, as circum- 


other “supplementary volume, 
stances may warrant ;—which we suspect is not exactly according to 
the terms of subscription. We should not have remarked upon this, 
nor upon the singular notion of making the Oaks, Hickories and Pines 
play a supplementary part to Oranges, Almonds, Pomegranates, Myr- 
tles, Figs and Camphor-trees, in a work on the “trees of this country 
more complete and extensive than had hitherto been published,” if 
there had been any indication upon the title-page or cover, or even an 
explicit statement in the preface, that this is only the first volume of a 
work on our trees, and in itself incomplete. ‘This is “a trick of the 
trade,” for which perhaps the author himself is not directly responsible. 
That we do not consider Mr. Browne as high botanical authority will 
not be surprising, when it is seen that he describes the Ohio Buckeye 
as a variety of the common Horse Chestnut, the Rhus glabra as a vari- 
ety of the Rhus typhina, the Robinia hispida or Bristly Locust as a 
variety of the pseudacacia or common Locust-tree ; states his confi- 
dent belief that the Choke Cherry and the Wild Black Cherry (Cerasus 
virginiana and C. serotina) are one and the same species ; confounds 
in the same way all our species of Ash under Fraxinus americana, and 
all our Elms, even the Wahoo, and Slippery Elm, under Ulmus amer- 
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icana. Some of these mistakes are copied from Loudon ; but an Amer- 
ican writer on the trees of his own country, who professes to exercise 
his own judgment on these points, should have corrected such obvious 
errors, instead of adding tothem. Some liberty is taken with the poetry 
as well as the botany. A part of those beautiful lines— 
‘* Wise with the lore of centuries, 
What tales, if there were tongues in trees, 
Those giant oaks could tell,’’— 
are “conveyed” to the Pittsfield Elm, without a sign to indicate the 
change. The fruit of Crategus spathulata is said to be of * the small- 
ness of a grain of mustard-seed, (p. 274.) The venerable Hales is 
said to be the author of “ Vegetable Statistics’”—instead of Vegetable 
Statics. Mr. Browne, following Michaux, says, ‘The wood of Olea 
americana is excessively hard, and difficult to cut and split: hence the 
provincial name of Devil-wood,” (p. 382.) An insufficient reason, one 
would think, for the bestowal of such an ungracious cognomen. We 
have heard a better and more probable explanation,—viz. that the 
wood in burning snaps loudly, throwing the fragments explosively from 
the hearth. We should like to know our author’s authority for the fol- 
lowing curious statement respecting the Sassafras-tree. ‘*The most 
interesting historical recollection connected with this tree is, that it may 
be said to have led to the discovery of America; as it was its strong 
fragrance smelt by Columbus that encouraged him to persevere when 
his crew were in a state of mutiny, and enabled him to convince them 
that land was not far off,” (p. 417.) Acute olfactories the great navi- 
gator must have had, to snuff the fragrance of Sassafras groves in 
Florida, more than five hundred miles off! Besides, now-a-days, the 
flowers of Sassafras are almost scentless. With the greatest propriety 
does the author say that he “ feels called upon to acknowledge that he 
is particularly indebted to Mr. Loudon for a large share of his work, 
taken from the Arboretum Britannicum, and to Dr. Thaddeus W. 
Harris, for many valuable extracts from his Report on the Insects of 
Massachusetts injurious to vegetation.” From the latter copious ab- 
stracts of the highest interest have been very freely taken ; indeed no- 
where, beyond Dr. Harris’s own volume, will so large an amount of 
his invaluable researches be found embodied, as in Mr. Browne’s work. 
A. Gr. 

3. Outlines of Structural and Physiological Botany; by Antuur 
Henrrey, F. L. 8., etc. With numerous illustrations. In three parts. 
Part 1, Elementary Structures. Part Il, Organs of Vegetation. pp. 
106, 12mo. London, 1846. Van Voorst.—The third part, ** contain- 
ing the Organs of Reproduction and General Physiology,” is doubtless 
by this time published, completing this compendious but exceedingly 
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useful treatise. Its particular object, the author informs us, is to “ put 
the student in possession of the results of the numerous and important 
researches which have been published within the last few years in this 
department of science,” especially by the German observers, who are 
prosecuting their investigations in vegetable anatomy with such zeal and 
success, researches which, scattered as they are through various jour- 
nals, or contained in voluminous works, and to a great extent locked up in 
a foreign and difficult language, are placed quite ‘* beyond the reach of 
many who are interested in them, especially of those whose time is so 
This little work accordingly is 


valuable as that of medical students.” 


very valuable as a summary of the most recent views and discoveries 
in vegetable structure, giving special prominence to the formation 
and metamorphosis of tissues, the phenomena of growth, &c. It is not 
a mere compilation, but a careful digest, evidently prepared by one 
who is thoroughly conversant with his subject; the topics are admirably 
arranged, and the results succinctly and for the most part very clearly 
stated. Without waiting for the concluding part, therefore, we may 
unhesitatingly commend this little treatise to the general, and especially 
to the medical student. Compendious as it is, we know of no work in 
the English language which gives so much information upon vegetable 
anatomy in such a small compass, or so well exhibits the present state 
of knowledge and opinion upon this class of topics. A. Gr. 

4. Devessert, Icones Selecte Plantarum quas in Prodromo Syst. 
Nat. ex herb. Parisiensibus, presertim ex Lessertiano, descripsit, Aug. 
Pyr. DeCandolle, Vol. 5, 1846, (100 plates, folio.) —The fine illustra- 
ted work for which botanists are so greatly indebted to Baron Delessert, 
has just reached its fifth volume. The principal families here illustra- 
ted, are the Lobeliacew, Ericacee and Epacridew, Myrsinacexw, Sapo- 
tacer, Styracacee, Apocynacee, and Asclepidacee. The following 
plants of our own country are figured, viz. Dipholis salicifolia, a 
Sapotaceous tree which we believe is found at Key West; Enslenia 
albida, without the fruit; and Podostigma pubescens. Having recently 
noticed the interesting volume which M. Laségne has devoted to an 
account of the immense herbaria and almost complete botanical library 
of Baron Delessert, we may take this opportunity to state that Prof. 
Alph. DeCandolle has made it the subject of a very instructive review, 
in a late number of the Bibliothéque Universelle, of Geneva. 

A. Gr. 

5. A Text Book on Chemistry, for the use of Schools and Colleges ; 
by Jonn Wittiam Drarer, M. D. Harper & Brothers, 1846. 12mo, 
pp. 408.—This text book follows the same order of arrangement which 
Prof. Draper has been accustomed to adopt in his lectures. It is terse, 
lucid and philosophical, and appears to be well adapted to the object 
for which it is published. 
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6. Adulterations of various Substances used in Medicine and the 
Arts, with the means of detecting them; by Lewis C. Beck, M. D. 
New York, S. S. & W. Wood, 1846. 12mo, pp. 332.—Following an 
alphabetical arrangement, Dr. Beck has presented in the present vol- 
ume much valuable information on all the common articles of com- 
merce and medicine which are known to be adulterated, as well as on 
many which are more rare. He has also pointed out the mode of de- 
tecting the adulterations by the application of proper chemical tests. 
The practical usefulness of this volume sufficiently recommends it. 

7. Observations in Natural History, with an Introduction on Habits 
of Observing as connected with the Study of that Science, &c. Kc. ; 
by the Rev. Leonarp Jenyns, M. A., F. L. S., ete., Vicar of Swaff- 
ham Bulbeck. London, J. Van Voorst, 1846. 12mo. pp. 440.—This 
scrap book is made up in a diary form, of the notes of interesting facts 
in Natural History observed by the worthy vicar and collector during 
the past twenty years. ‘They embrace a great variety of subjects, and 
are written in the same flowing easy style which made White’s Selborne 
one of the favorite companions of our youthful days. The volume is 
introduced by a chapter on habits of observation, and the value of such 
habits is well enforced by the silent example of the Rev. Jenyns, whose 
intervals of parochial duty have been filled with the varied pleasures 
which nature always awards to her votaries. This volume is closed by 
a calendar of periodic phenomena in natural history, with a chapter on 
the importance of such registers. 

8. A Monograph on Fossil Crinoidea; by Tuos. Austin, Esq., F. 
G. 8., and Tuos. Austin, Jr., Esq., A. B. J—This work is now pub- 
lishing in numbers, of which the first five have reached us through the 
attention of the authors. It is in quarto, each number being illustrated 
by two elaborate plates drawn from the best specimens and fully de- 
scribed. ‘The work will be complete in about twenty parts, at 3s. 6d. 
each, and is published by subscription by J. Tennant, 149 Strand, Lon- 
den. 

9. The Brain and its Physiology, §&c.; by Danie. Nosie, member 
of the Royal College of Surgeons, London. J. Churchill, London, 
1846. 8vo, pp. 450.—The object of this volume—which is ably writ- 
ten—is to support the doctrines of Gall and Spurzheim by anatomical 


and physiological proofs. 
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Voyage dans l'Inde, par Victor Jacquemont, pendant les années 1828-32, publié 
sous les auspices de M. Guizot. Paris. 

Taylor's Memoirs, part xvi, (nearly ready,) containing, Maller on the structure 
and characters of the Ganoids and on the classification of Fishes.—Regnault on the 
Elastic Forces of Aqueous Vapor —Regnault's Hygrometrical Researches.—Ber- 
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Transactions of the Linnean Society of London, vol. xx. 11. 10s. 

Correlation of Physical Forces, by W.B. Grove, Esq., royal 8vo, London, 1846. 

Voyages de la Commission Scientifique du Nord en Scandinavie, en Laponie, au 
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eralogie, by C. F. Rammelsberg. 8vo, Berlin. 

Grundriss der Chemie, by M. Wohler, 8th ed. in 8vo. Berlin. 

Naturgeschichte der Infusionsthiere ; by Prof. S. Kutorga, with an Atlas. St. 
Petersburg, 1839; in German, 144 pp. 8vo, and 4to atlas, Carlsruhe, 1841. 

Thesaurus Literature Botanice omnium gentium; G. A. Pritzel. Leipsic. An- 
nounced for 1847, by F. A. Brockhaus. 


SCIENTIFIC RESEARCHES. 

ANNALS oF THE Lyceum oF Naturat History of New York, Vol. iv, Nos. 
6,7. August, 1846.—p. 171. Description of a new species of Anser (A. nigricans) 
with a plate; G. NV. Lawrence. 

p- 172. A Descriptive Catalogue of the Geodephagous Coleoptera, inhabiting 
the United States east of the Rocky Mountains; with two plates; John L. Le 
Conte. In connection with the Catalogue there are descriptions of species of the 
following genera : Cicindela, Galerita, Cymindis, Calleida, Axinopalpus (nov. gen.), 
Dromius, Lebia, Coptodera, Thyreopterus, Brachinus, Dyschirius, Clivina, Pristo- 
dactyla, Rhadine (nov. gen.), Anchomenus, Agonum, Olisthopus, Pecilus, Ade- 
losia, Stereocerus, Argutor, Piesmus (nov. gen.), Lyperus, Feronia, Steropus, 
Broscus. 

ANNALS AND MaGazine or Natvurat History, -dugust, 1846, No. 117. No- 
tices of British Hypogrous Fungi; M. J. Berkeley and C. E. Broome.—Regular Ar- 
rangement of crystals in certain organs of Plants; E. J. Quekett—Remarks on 
certain genera belonging to the class Palliobranchiata; W. King.—Excursions in 
Upper Styria; R. C. Alerander.—Birds of Calcutta; C. J. Sundevall.—Structure 
of Cucurbitacee ; J. E. Stocks.—Ornithology of Tobago; W. Jardine.—Zoologi- 
cal Society, March 24, 1846. New species of shells; J. H. Jonas.—April 14. 
Twenty new Helicea, in the collection of H. Cumming; M® Pfeiffer.—June 9. 
Three new Trochilide ; Mr. Gould.—June 23. On the Dinornis; R. Oven. 

September, No. 11%. Growth of cell-membrane ; H. v. Mohl.—Generation of Ix- 
odes; Prof. Gené.—Description of 13 species of Cephalopus in the Brit. Mus. ; J. 
E. Gray.—Birds of Calcutta; C. J. Sundevall—Four new genera of Crustacea ; 
A. White—New genus of Arachnida, family Attide ; 4. White—New Mammalia 
(Herpestes, Felis, Pteromys and Jacchus) ; J. E. Gray.—Two new Antelopes; J. 
E. Gray.—Linnaan Society, Feb. 17, Axial and ab-axial arrangement of carpels ; 
T. S. Ralph.—Caricis species nov., &c.; Dr. Boott.—March 17. Siliceous armor 


of Equisetum hyemale; Golding Bird. Ap. 21. Development of Starch and Chlo- 
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rophylle; E. J. Quekett.—Zoological Society, July 14. Forty new species of Hal- 
iotis, in the collection of H. Cuming; L. Reeve.—Fifty-four new species of Man- 
gelia, in the collection of H. Cuming; L. Reeve. 

ANNALES Des Sctences NATuRELLES, February, 1846.—Zoology. On the res- 
piration in birds; .V. Guzllot.—On the Capra padu and Equus bisulcus of Molina; 
“MM. Gay and Paul Gervais.—On the typical differences, hitherto unknown, in 
the organs of the voice in the Passeres; J. Miller.—Monograph on the Tergipes 
Edwardsii; 4. de Nordmann.—Botany. Action of light on roots, by M. Durand, 
reported on by .4. Brongniart and Dutrochet —On the development of the ovule 
and embryo in the Schizopetalon Walkeri; M. Barnéoud.—Researclies on Crus- 
tacea; Dr. Pfeiffer.—Revision of the genus Iris; E. Spach.—On the Fungi of the 
Museum at Paris; J. H. Léveille. 

March.— Zoology. On the Tergipes Edwardsii; .2. de Nordmann, (continued.) 
Note on the development of the Chelonia; H. Rathke—On the development of 
the Spermatozoids of the Ray and Torpedo; M. de Martino.—On the mechanism 
of the secretions ; 4. Lereboullet.—On the temperature of the Spatangus purpure- 
us, Trigla hirundo and Gadus eglefinus of the Northern Seas; Ch. Martius.— 
On the testicles and spermatozoids of the Patell#; Lebert and Robin.—Botany. 
On the Fungi of the Paris Museum; J. H. Léveillé—On the composition and 
structure of several organs of plants; Mirbel and Payen.—On the absorption of 


arsenic by healthy and living plants; .2. Targioni-Tozzetti. 

April.— Zoology. On the composition and structure of the envelop of the Tu- 
nicata; Levig and Kalliker.—Report on the same ; Payen.—Researches on Zoo- 
phytes ; Dana.—On different species of fossil mammifera of the south of France; 
P. Gervais.—Botany. On the organization of the Myrodendron ; J. D. Hooker.— 
On the temperature of 1846, and its influence on the flowering of plants; C. Mar- 
tius.—Monograph of the genus Cardopatium ; E. Spach.—On the anatomical struc- 


ture of the Cuscuta and Cassytha; J. Decaisne.—On the Fungi of the Paris Mu- 
seum; J. H. Léveiilé. 

ProceEDINGS oF THE AKAD. DER WissSENSCHAFTEN zu Bertin—MAY, 1846. 
On the decrepitation of Silver; H. Rose—On Dumasin; Heintz.—On the Spirifer 
Keilhaui ; v. Buch.—Microscopic examination of the ashes of Hecla ejected the pre- 
sent year; Ehrenberg, (32 species of infusoria were detected, and all of fresh wa- 
ter origin ; proving that sea water had no part in producing the ashes.)—Second 
investigation of the microscopic life in the Volcanic region of the Laacher-see, 
&c.; Ehrenberg. JUNE.—On the Comawla; Miller.—Formula for the height of 
water in capillary tubes, with investigations; C. Brunner.—Microscopic life from 
a volcano of Quito, Ascension Island, in the Graminea and Cyperoidea of Egypt, 
Arabia, Berlin, &c.; Ehrenberg. JULY.—On a new metal of Columbite; H. 
Rose.—On the electromotive force of the galvanic current; Poggendorf. 

Arcuiv rir NaturGescaicute, 1846, No.2. Appendix to Gurlt’s list of En- 
tozoa, arranged according to the animals they inhabit; Creplin.—New or little 
known Annelida; BB. Grabe.—Macrocolus, a new genus near Jaculus; 4. Wagner. 
Flying mouse of Surinam; F. Krauss.—Observations on the Lutra lutreola; v. Sie- 
muszowa-Pietruski.—On the Polish Beaver; ibid.—Structure of the Ganoidea; J. 
Miuller.—Review of works and Memoirs in Physiological Botany for 1844, 5; H. 
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